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THE SHOCKING DISFIGUREMENT OF THE SUBWAY. 

The first impression of American visitors to the 
city of London is one of astonishment that in a muni- 
Cipality in most respects so well governed, such free 
rein should be given to the advertising bill poster. 
Cars, busses, and above all the station walls of under- 
Bround railways, are so plastered with hideous ad- 
vertisements that the metropolis of the world looks to 
the eye of an American like one big blistered abomi- 
nation. 

During the building of our splendid Subway it was 
a matter of frequent congratulation that the Rapid 
Transit Commissioners and their engineers had given 
such a large share of their attention to the question 
of its artistic appearance. The various photographs 
that were published in. our journal during the con- 
struction of the road, showing the station interiors, 
were the subject of much favorable comment, and 
in the two or three weeks preceding the opening of 


the Subway, the citizens who, by virtue of their passes, . 


had an opportunity to inspect the system and ride 
upon the cars, were unanimous in their praise of the 
simplicity, chaste beauty and hygienic excellence of 
the glazed tiling in which the station walls are fin- 
ished. 

No sooner, however, had the road passed into the 
hands of the operating company than every station 
was invaded by an army of bill posters, who proceeded 
to distribute along the walls of the station from end 
to end, a lot of miserable gilded tin frames, each con- 
taining a specimen of the lurid color work in which 
the bill poster delights. We have no quarrel whatever 
with this last-named gentleman; he has his place 
and a very useful one in the economy of modern life, 
but never, we think, did his zeal carry him so utterly 
outside of his lawful province as when, “rushing in 
where angels fear to tread,” he transformed every 
one of the artistic walls of our Subway stations from 
a thing of beauty into the cheapest kind of billloard- 
ing. 

Judged from the sanitary point of view the intro- 
duction of these tin signs is about the worst thing 
that the Interborough Company could have done. 
There is a natural prejudice on the part of a people 
as fond of fresh air as are the citizens of New York, 
against underground travel as such. In the early 
days of the struggle of the principle of Subway con- 
struction for recognition, the writer, who was ever an 
earnest advocate of the new road, found that this ob- 
jection was very widespread, and even at the present 
time there are many people who have yet to be taught 
that the air of the Subway and its general hygienic 
condition are not unhealthful. The germs of dis- 
ease love dark corners and a damp atmosphere, and 
it was largely because the Rapid Transit Commission- 
ers recognized the necessity of building the station 
platforms and designing the station fittings with a 
view to securing good hygienic conditions, that they 
decided to use tiling for the walls, and to make these 
walls as plain and free from projecting ornamentation 
as possible,so that dust and dirt, those great harborers of 
disease germs, might have as little place of lodgment 
as possible. . They even carried the principle so far as 
to abolish the sharp corners where the walls meet the 
platform, the tiling at the base of the walls being 
rounded off into the platform so as to admit of easy 
cleaning. 

In view of these facts, we cannot conceive of any 
means by which the Interborough Company could have 
so effectually undone the sanitary work of the engi- 
Deers as by leaning these miserable tin pictures, with 
their moldings and angles and corners, against the 
walls, thereby covering up the corners, and providing 
an excellent nesting place for dust, dirt, and disease. 

As to the effect of this display upon the artistic pan- 
eling and dainty colors of the walls, it is hideous. 
The simple dignity of the architectural and engineer- 
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ing features of the stations is destroyed at once, and 
the platform spaces look like a tenement house mov- 
ing, before the pictures have been hung. 

Surely this magnificent city of ours bears sufficient 
evidence of the blighting effect of purely utilitarian 
and mercenary tendencies as against considerations 
of good taste and artistic sentiment, without this last 
and most splendid of its engineering achievements 
being so pitifully belittled and cheapened. 

The burden of the public indignation which is being 
felt at this desecration is entirely upon the shoul- 
ders of the Interborough Company, for the public will 
not be surprised to learn that, when the question of 
advertising was mooted, the Rapid Transit Commis- 
sioners, and the Chief Engineer and Counsel of that 
body, protested bitterly against the very thing that 
has happened. Of course, the tin pictures are there 
because “there is money in it’; yet we cannot but 
think that upon mature consideration the Interbor- 
ough Company will feel that the hundred thousand dol- 
lars or so a year of revenue derived is after all a most 
pitiful return, in view of the degradation to which 
this great municipal work has been subjected in the 


very hour of its inauguration. 
_... —-+-9--42——__ 


RAPID ACCELERATION OF THE SUBWAY TRAINS, 

The average speed of the express trains on the new 
Subway will, for the present, be about 25 miles, and of 
local trains 18 an hour, including stops, and the maxi- 
mum speed of expresses between stops will be 45 
miles per:hour. The average speed of local and ex- 
press trains. will exceed the speed made by the trains 
on any elevated railroad. Now the only way in which 
such a high average speed as this can be maintained 
is by providing a very rapid acceleration of the train 
in starting, and, of course, a rapid retardation in 
stopping. The powerful motor equipment provided is 
capable of accelerating the trains, when they are load- 
ed to their maximum capacity, at the rate of 1.25 
miles per hour per second in starting from stations on 
level track. It is stated by Mr. L. B. Stillwell, who is 
responsible for the whole of the electrical equipment 
of the Subway, that to obtain the same acceleration, 
if the road were operated by steam or electric locomo- 
tives, would require a drawbar pull of 44,000 pounds, 
which is equal to the maximum effect of six of the 
steam locomotives that were used on the Manhattan 
Elevated Railway. To secure the same acceleration 
with standard-gage passenger locomotives would re- 
quire two of the latest Pennsylvania Railroad type, 
which latter would weigh together about 250 net tons. 
In the Subway express trains of eight cars, the neces- 
sary tractive effort is secured by equipping five of the 
cars with two 200-horse-power motors apiece, and the 
total addition thus made to the weight of the train 
aggregates only 55 net tons. Evidently, then, if the 
work had been done by locomotive, it would have 
been necessary to employ a lower rate of accelera- 
tion for express trains. This could have been done 
without sacrificing the average speed by using a high- 
er maximum speed between the express stations, the 
average distance between which is approximately two 
miles. In the case of local trains, which average near- 
ly three stops to the mile, no considerable reduction 
could be made in the rate of acceleration without ma- 
terially reducing the average speed. The increase in 
the weight of local trains, due to the motors, is 33 net 
tons, and to obtain the necessary adhesion and accele- 
ration, if locomotives were used, would require a load 
of eighty net tons upon the driving wheels. This 
comparison serves to illustrate very forcibly the ad- 
vantages of the multiple-unit system of electrical con- 
trol under which the Subway trains are run. 
~>- 8+ > ny 

SCALE DIVISIONS AND ERROKS OF GRADUATION. 

In a paper recently presented to the Académie des 
Sciences, M. G. Bigourdan, an eminent astronomer of 
Paris, brings out some new points relating to the grad- 
uated scales of different measuring instruments, and 
the errors which may be due to the same. In the high 
class instruments, the division of the graduated scales is 
generally made upon silver. This metal gives a clear 
cut by the point of the graduating machine and thus 
furnishes permanent lines which can be set with great 
exactness. But as the metal is expensive the circle 
cannot be made entirely of silver, and a cheaper metal 
is used for the support, into which a thin plate of sil- 
ver is inserted. Brass or bronze has been generally 
used as the supporting metal, but for the larger astron- 
omical instruments cast iron has been used for a long 
time rast, in spite of the fact that it is not very homo- 
geneous. The divided circles all have errors of divi- 
sion and these are determined very carefully with the 
instruments of the observatory. Generally a number 
of operations are carried out so that by averaging the 
results the error of each line of the scale is known 
very closely, and afterward it is supposed that these 
errors remain always the same. However, if the er- 
rors are determined again after a number of years, the 
results which are found sometimes differ from the 
former in a considerable proportion, and we must 
come to the conclusion that the hypothesis of perma- 
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nent errors of division is not verified by experience. 
M. Bigourdan considers that this variation is due sim- 
ply to the infiuence of temperature changes, even inde- 
pendently of the non-homogeneity of the support. If 
we consider a circle formed of a solid cast-iron frame- 
work at the periphery of which a silver band is in- 
crusted, this band, which is thin and malleable, is evi- 
dently obliged to follow the temperature variations of 
the cast iron. The expansions of iron and silver, ex- 
pressed in microns, are 20 4% and 11m per meter and 
per degree C. respectively, making a difference of 94., 
As to the greatest variation of temperature during the 
year, it exceeds 40 deg. C. in this climate. In a circu- 
jar scale of 1 meter diameter, for instance, the differ- 
ence of expansion of the silver band with relation to 
the iron would reach during the year the value 9 # 
x xx 40, or 1.13 millimeter. This is the elongation or 
contraction of the band in passing from one season to 
the other. For the errors of division to remain perma- 
nent, each point of the band should be displaced in the 
Jame radius, but this condition is only obtained excep- 
tionally, seeing that the two kinds of matter which 
react upon each other are not perfectly homogeneous, 
and because the silver band cannot be fixed at all 
points alike. In the circle in question of 1 meter di- 
ameter, the angle of 1 dec. corresponds to an arc of 
2.48 4+ length. At the supposed degree of approxima- 
tion, w# 0.1 dec., the errors of division will only re- 
main invariable if the lateral displacements have been 
below 0.24, which quantity is about equal to 1-5000 
of the total change of length. In the case of brass or 
bronze supports these difficulties are nearly all sup- 
pressed, as the expansion coefficient of these alloys is 
scarcely below that of silver. Cast iron should there- 
fore be rejected as a supporting material, and brass or 
bronze preferred. But it is still better to make the 
circles of a single metal which should be cheap and 
not easily tarnished, capable of a good polish and of 
giving a fine line in the tracing machine. These con- 
ditions seem to be fulfilled by nickel and certain kinds 
of nickel-stecl. 
+ i> 4-0 - + <-----— -— 
A NEW METHOD OF OBSERVING THE N-RAYS. 

In a paper recently read beiore the Academie des 
Sciences, M. Blondlot indicates a new method of ob- 
serving the effect of the N-rays. It is easier than the 
previous methods, and does not fatigue the eye. It 
jndicates the N-rays or the new heavy emanation 
which M. Blondlot has recently discovered. A differ- 
ence in brightness of a spark or flame is not used here; 
but it is only required to see the appearance and dis- 
appearance of a luminous line upon a background 
lighted by a complementary color. To carry out the 
experiment, a streak of calcium sulphide paint is 
brushed upon a piece of rough grained white carad- 
board. It forms a line 0.004 or 0.01 inch wide and 1.5 
inch long. The sulphide is insulated and then taken 
to a dark room. The latter is provided with a dark- 
lantern containing a gas-burner. It has an opening 
in one side which is covered by an orange-yellow glass. 
The lantern is placed at 6 or 8 feet from the card- 
board, and thus gives it a yellowish light. The flame 
is turned up or down during the experiments to regu- 
late the light on the screen. At first the flame is 
made very small and the blue phosphorescent line of 
sulphide is observed on the yeilow ground of the 
cardboard. By slowly turning up the fiame a point is 
reached where the sulphide becomes quite invisille 
upon the yellow background. This point is reached 
when the orange-colored light, which is reflected by 
the sulphide, combined with the blue rays which it 
gives off by phosphorescence, form a tint which is 
almost white. This tone gives practically no contrast 
with the yellow background and is hence invisible. 
After carefully regulating the burner until the sul- 
phide line disappears, the experimenter holds his hea 
perfectly still and the N-rays are thrown upon the sul- 
phide. Now the blue tint re-appears. When the N- 
rays are thrown off, the streak disappears again. Care 
should be taken to avoid making an undue effort of 
vision, which might give rise to physiological and even 
physical effects. Just as Helmholtz remarked that the 
ear needs to be educated in order to separate a sound 
into its different component sounds, so in this case we 
need to adapt our organs to a special kind of work 
which is quite different from the ordinary. 
<4 O-> = 

The success ot the experiment of introducing the 
Guatemala ant to combat the cotton-boll weevil, which 
has been undertaken by the United States government, 
was threatened by an effort to have the courts inter- 
fere. A large Texan plantation owner named Ross 
took the matter into court, to have Dr. Cook enjoined 
from bringing these ants into this country, on the 
ground that they would in all likelihood become a 
greater nuisance and a more serious menace than 
the weevil. He claimed that the ant was very fero- 
cious, arid would make it so disagreeable for the cotton 
pickers that it would be difficult to get them to go 
into the fields. The court refused to entertain this 
view of the matter, and declined to grant the injunc- 
tion asked for. 
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THE PERSONALITIES OF PROFESSOR AND MADAME 
CURIE. 
BY DANIEL BELLET, 

The attention of the entire scientific world is at 
present directed to the grand discovery of radium and 
the immense domain that seems to be opening up to 
science from the detection of those mysterious radia- 
tions which, according to M. Curie, we may now ex- 
pect to find in almost all substances, but doubtless to 
a much less extent than in radium. The two physicists 
to whom we are indebted for the discovery are attract- 
ing the notice of every one, and the more so in that they 
afford an example of a most interesting and touching 
collaboration, since it concerns a husband and wife, 
both of high scientific attainments, who aided one an- 
other with their efforts and knowledge in the arduous 
path that finally led to the production of pure radium, 
and the discovery of the phenomena that are now en- 
grossing the minds of most of the physicists of the 
world, 

Under such circumstances, it may prove of interest 
if we give a few details of the life of these two 
coadjutors, of their past, and of the manner in 
which they came to associate their existences, each 
finding in the other that love of science that forms 
the basis of all their labors. Let us say at the outset 
that what dominates the personality of these scientists 
is a modesty and simplicity that would amaze any one 
who should pay them a visit in the simple 
little house that they occupy in the outskirts 
of Paris. 

Since M. Curie’s name figures so promi- 
nently in all high-class scientific publications 
as well as in the daily press, we might ex- 
pect on a visit to him to be confronted by a 
man alive to the importance of his labors 
and showing a very natural pride in the dis- 
tinction conferred upon him by the award 
of one of the Nobel prizes, after that which 
had already lbeen accorded him by the 
French Academy of Sciences. But, on the 
contrary, the man who receives us is a 
bashful individual who seems to be ac- 
tually astonished that any one should take 
the trouble to come to visit him in the some- 
what obscure quarter in which he dwells. 
This is along the fortifications of Paris, 
upon a boulevard which is traversed by but 
few pedestrians, and upon which carriages 
are very rarely seen, and very far back of 
the Observatory. The house has but a sin- 
gle story above the ground floor with only 
three windows in it. We are received in a 
very plainly furnished parlor, and perceive 
that the two occupants of the house live ex- 
clusively for science and attach but slight 
importance to material enjoyments, at least 
at present; for although one of them is a 
functionary of the State and the other of the 
city, they receive but quite a small salary, 
since even the most learned professors are 
not usually paid much in France. 

Mme. Curie and her husband are two 
workers who have traveled life’s pathway 
in toiling with untiring energy; and if we 
lock backward at their career we shall per- 
ceive at every point of it that perseverance 
in labor which was to lead them to the re- 
nown that they now enjoy. 

M. Curie is a Parisian and the son of a 
physician, and for this reason evidently he 
must early have had instilled into him a love 
for science; for physicians constitute a class 
of people in France who are distinguished by the 
breadth of their views and their learning. M. Curie 
was born in 1859, and is consequently about forty- 
five years old. 

After M. Curie had finished his preparatory studies, 
he immediately began scientific researches on his own 
account. He states that his personal labors were be- 
gun in 1879, when he was twenty, while ordinarily a 
young man of that age has neither the maturity nor 
volition to do anything but learn. In stating this fact 
to me, M. Curie preserved his modest and somewhat 
timid demeanor, just as he did when he said to me that 
he had really “not many scientific titles,’ but was 
merely a licentiate and doctor of sciences. 

M. Curie remained chef de travaux until 1895, when 
he was made professor of physics. But the man who 
had begun to make original scientific researches while 
he was but a simple preparator at the Sorbonne lost 
none of his ability. 

In 1895 M. Curie was made professor of physics and 
chemistry, the epoch at which he met her who was 
to be to him not only a companion, but a valuable co- 
adjutor, and whose personal work was even to lead M. 
Curie to partially abandon his researches and enter 
upon a new path. 

Mme. Curie is a Pole. Marie Sklodowska was born 
at Warsaw in November, 1868, and is therefore a very 
young woman. She has a sweet and intelligent face, 
which has not, become forbidding through the dry- 
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ness of scientific things. 1t must be said, indeed, that 
she is not only of a race, but of a family in which 
science and learning prove forbidding to none. Her 
father, Ladislas Sklodowska, was a professor and at 
the same time an excellent naturalist, while her mother, 
Bronistawa Boguska, was principal of a lboarding- 
school. Mme. Curie, moreover, has a sister who niar- 
ried Doctor of Medicine Dlurski, and who is herself a 
physician. The two conduct a sanitarium at Zakopane 
in Galicia; and here again we find a scientific colla- 
boration between husband and wife. Marie Sklodow- 
ska exhibited, even in her girlhood, a high order of 
intelligence, keen perceptive faculties, and a great ca- 
pacity for work. She completed her ordinary studies 
at the age of sixteen at the gymnasium or lyceum for 
young ladies at Warsaw, and upon her graduation re- 
ceived a gold medal. At the outset, she had to live in 
the country, a circumstance that necessarily interfered 
with her studies; but afterward she went to live at 
Warsaw, and there found time to work in the labora- 
tory of physics of the Industrial Museum, which was 
presided over by one of her relatives. Finally, in 1891, 
she went to Paris, where she took but two years to ob- 
tain a first licentiate’s degree in the mathematical 
sciences. She did not yet feel satisfied, however, and 
two years later on, took a degree in the physical-and 
chemical sciences. M. Pierre Curie, finding himself in 
the presence of a charming young girl in whom he met 
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with the same love for science and the same inclination 
for study that he himself possessed, soon became smit- 
ten with her and finally married her. 

It will be seen that two workers of this kind were 
made for a thorough understanding of each other 
and for an intimate collaboration. Mme. Curie had We- 
come professor of physics at the High School of Sevres, 
where her researches upon radium were the subject of 
a thesis that obtained for her the title of Doctor of 
Sciences. Very naturally, the presentation of me- 
moirs to the Academy of Sciences and the publication 
of papers in scientific journals became more and more 
frequent under the name of Curie that we have had to 
mention so often; although in most cases the name 
included that of Mme. Curie. It is impossible for us 
to follow step by step the researches made by the two 


‘scientists in the laboratory of the School of Physics 


and Chemistry. In the first place, Mme. Curie entered 
the path marked out 4y her husband, and we may 
mention especially a tiemoir by her upon the magnetic 
properties of stee] of Known composition tempered 
under determinate conditions. But, owing to a study 
upon the conductivity of air under the influence of the 
rays of uranium and thorium, she was led into the 
domain in which she and hei husband were to make 
most important discoveries, and after that occupied 
herself particularly with the rays emitted by the com- 
pounds of these two metals. Finally, toward the end 
of 1898, the Academy of Sciences received a communi- 
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catien that may be considered as marking an epoch, 
and in which M. and Mme. Curie positively confirmed 
what they had already announced as to a new and 
strongly radio-active sulstance contained in pitch- 
blende. In the first place they found a new element 
to which they gave the name of polonium, evidently 
in remembrance of the country of Marie Sklodowska, 
and afterward discovered another element having the 
chemical appearance of nearly pure barium, but 
nevertheless very different therefrom. This was ra- 
dium, the well-named substance that was to revolu- 
tionize modern chemistry. Following this success, the 
communications of the two scientists began to multi- 
ply, all of them relating more or less to this very 
surprising sulstance and its diverse properties. They 
showed especially that the rays emitted by polonium 
and radium are capable of communicating radio-activ- 
ity to naturally inactive substances, a fact that led M. 
Becquerel, whose labors had prepared the way for those 
of the Curies, to demonstrate the importance of the 
new discovery. We ought not really to separate the 
name of M. Becquerel from that of the two scientists 
under consideration. M. Curie, however, has more 
particularly investigated the action of the magnetic 
field upon the Becquerel rays, a subject that belongs 
to the domain of his favorite studies. 

The great importance of the discovery under con- 
sideration was appreciated as far back as 1901, when 
the Academy of Sciences awarded the La 
Caze prize of 10,000 francs to M. Pierre Curie, 
while associating with his name that of his 
wife. A short time afterward, Mme. Curie 
put chemistry in possession of a relatively 
large quantity of radium, she having, by 
very troublesome fractional crystallizations, 
obtained a decigramme of perfectly pure 
chloride, which allowed her finally to de- 
termine the atomic weight of this body. A 
little later on, M. Curie, aided by M. Laborde, 
made some very curious observations upon 
the heat continually disengaged by the salts 
of radium. 

M. and Mme. Curie are certainly not going 
to stop here, especially now that a chair has 
keen created for M. Curie at the Faculty of 
Sciences. Since they have succeeded in as- 
certaining the very nature of the radiation 
emitted by radium, they will evidently en- 
deavor to solve the second part of the prob- 
lem—the cause of such mysterious radia- 
tion. At present they have no detinite opin- 
ion, and it will be the great interest of their 
coming researches to ascertain finally 
whether the energy discharged by radio- 
active bodies is created in themselves or is 
borrowed from external sources. 

Sis Se rere en —— 
BENBOW’S AIRSHIP FLIGHT. 

Benbow’s airship made what is censid- 
ered a successful trial at the World’s Fair 
on October 27. Benbow’s airship weighs 
about 600 pounds without an operator. The 
gas bag is seventy-five feet long and about 
twenty feet wide at the center, tapering at 
the ends. The bag contains 16,000 cubic feet 
of gas when inflated, and on this gas the 
ship depends for maintenance of equiliberium. 
The frame of the ship is of aluminium and 
wood, and the power is derived from a ten- 
horse-power gasoline motor. 

Momentum is given to the airship by 
means of two large side wheels, or fans, each 
consisting of four blades, so constructed that 
they automatically fold after completing the stroke 
against the air, and do not expand until again in posi- 
tion to force the airship ahead. 

Neen een ee ean aE 
ONE HUNDRED AND FIFTY MILES AN HOUR ON 
ELECTRIC ROAD. 

It is expected to reach a speed of 150 miles an hour 
in the new tests which will be made on the high- 
speed electric line near Berlin. It will be remember- 
ed that the last experiments which were made on the 
specially-laid track from Berlin (Marienfeld) to Zos- 
sen resulted in a speed of over 130 miles an hour. It 
is now proposed to increase this speed, according to 
recent reports. It appears that the project which has 
been laid before the Prussian Minister of Public Works 
for constructing a high-speed electric line between 
Berlin and Hamburg is not considered as sufficiently 
practical in the present state of experience. The au- 
thorities do not wish to allow such a road to be built 
without making a further series of trials on a smaller 
scale. Accordingly it is proposed to carry on a new 
set of experiments on the Berlin-Zossen line and if all 
is satisfactory to the authorities they will grant the 
concession for the Hamburg road. It is expected to 
begin the tests within a few months, but as the de- 
signers have already profited by their previous ex- 
perience they expect to increase the speed of the elec- 
tric trains considerably and run them as high as 150 
miles an hour. 
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THE VERANT: A NEW DEVICE FOR VIEWING 
PHOTOGRAPHS. 
BY EMILE GUARINI. 
The verant is an instrument designed for the mon- 
ocular examination of photographs obtained with ob- 
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jectives of short focus. When a view has been taken 
with an objective of which the focal distance is ap- 
preciably less than the distance of distinct vision, 
that is to say, 10 inches, a long-sighted observer cannot 
place his eye near enough to the photograph to see the 
images that it represents, at the same angle at which 
his eye would have seen the objects themselves had it 
occupied the place of the objective at the moment at 
which the exposure was made. A uniformity of such 
angles might be obtained, it is true, by enlarging the 
first photograph; but this process, which is quite a 
long and troublesome one, would have 
the inconvenience of bringing the eye too 
close to the images of very distant objects 
(such as landscapes and buildings). The 
verant obviates these difficulties by fur- 
nishing a very distant visualimage of the 
photograph, the various parts of which 
are shown to the eye at the same angles 
as those at which the objects photograph- 
ed appeared to the lens of the camera. 
This result is obtained by means of the 
new achromatic lens mentioned above, 
which possesses the two following advan- 
tages: its focus is, with sufficient approxi- 
mation, equal to that of the objective with 
which the view was taken, and it pro- 
duces no distortion at a point situated at 
about an inch from the nearest lens, so 
that the center of rotation of the eye can 
be brought to this point. 

The apparatus is mounted upon a spe- 
cial frame that permits of bringing the 
photograph into position at the desired 
distance. The base plate is provided with 
a handle formed of two stirrup irons that 
can also be used as a support when the 
apparatus is employed in an elevated posi- 
tion. Such a position is to be recom- 
mended when it is desired to examine a 
large number of photographs. Upon the 
upper part of the plate there is a slide 
for focusing the image, and two bent 
rods for the reception of the screen that 
carries the lens, and which can be folded 
up. The screen is wide, and its two sides 
are curved toward the observer in order 
to protect the unused eye from the light 
as far as possible. Its surface is dark and 
unpolished. The screen engages with the 
two rods by means of two spring sockets. 
The axis of the lens is at right angles 
with the center of: the image when the 
screen is pushed back upon the rods, so 
that the latter touch the upper edge of 
the screen. The lenses are constructed in 
two sizes, one of them having a focus of 
4.25 and the other of 5.8 inches. When 
the eye is well placed, these two lenses 
furnish an anastigmatic, achromatic im- 
age free from distortion. According to 
experiments, a deviation of about 15 per 
cent between the focus of the objective 
with which the view was taken and the 
focus of the lens of the verant is nearly 
imperceptible to the eye. The lens of 4.25- 
inch focus can consequently be used for 
all views taken with objectives whose 
foci are comprised between 3.5 and 5 
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inches, and that of 5.8-inch focus for views taken with 
objectives having a focus comprised between 5 and 6.5 
inches. It is sometimes of interest, however, to use a 
lens of shorter focus than that required by the rule just 
mentioned. Although less correct, the image furnished 
by such a lens may prove more agreeable to the eye. 
The verant diminishes the importance of the fore- 
ground, and, in certain cases, an exaggerated diminu- 
tion of this part of the view gives more harmonious 
effects. 

In addition to the views, it is possible to fix in the 
frame a ground glass for use in examining transparen- 
cies, or a small sheet iron frame designed for un- 
mounted views. This frame is arranged like film sup- 
ports. It is constructed for 3.5 x 4.6-inch sizes, and 
can, at will, be shoved up or down upon the bent ex- 
tremity of the rods. It is provided upon the back with 
a slide for the reception of the views. 

In making use of the apparatus, an observer having 
normal eyesight sees, not the smal! photograph intro- 
duced into the instrument, but its distant image, and, 
cwing to the fulfillment of the condilions enumerated 
ahove, this image is seen free from distortion, and, 
except for color, with exactly the aspect that the scene 
photographed had at the place at which the view was 
taken. The apparent size, the shadows, and the sharp- 
ness are faithfully rendered. The result is an impres- 
sion of reality that leads the observer to a correct ap- 
preciation of the distances. He sees the photograph 
with its natural relief. It is necessary, however, to 
select the eye with which it is desired to observe, and 
to carefully manipulate the screen. This latter is so 
constructed as to assure the eye the desired position at 
about an inch from the surface of the lens. It must 
be applied closely against the eye, so that its higher 
part shall cover the external angle of the latter. In- 
ternally, it carries a holder, designed to receive the 
correcting glasses for far or near sighted persons. 

After the eye has been selected, it is necessary to 
turn the elevated part of the screen toward the left if 
it be desired to make use of the left eye, and toward the 
rightif itis the right eye thatis to observe. After this, 
the four fingers of the left hand are inserted in the 
handle. Then the apparatus is placed as near as possible 
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to the eye that is to observe, and the focusing is effected 
by pressing the extremity of the slide with the thumb 
of the hand that holds the apparatus. The operator 
stops when the view appears with sharpness through- 
out its entire extent. If one angle or one side of the 
view is not sharp, the center of rotation of the eye is 
not upon the axis of the lens, and the head must there- 
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fore be slightly moved, and, if that does not suffice, 
the direction of the screen must be changed. 

Long and short sighted persons should, before using 
the apparatus, remove the screen and introduce a cor- 
recting glass into the holder intended for it. It is un- 
necessary to say that, under such circumstances, the 
lens of the verant will present the usual distortion of 
spectacle glasses which, however, the majority of those 
who wear glasses will not notice. Individuals having 
abnormal eyesight can also remove the screen and 
bring the verant as close as possible to the glasses that 
they use for seeing at a distance. But this method of 
operating has the inconvenience of not fixing the posi- 
tion of the eye, even approximately, and often furnishes 
defective images to observers who are not familiar 

with optical instruments. During the 
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observation, it is necessary to give the 
axis of the apparatus, as nearly as possi- 
ble, the same inclination upon the hori- 
zon as the objective had during the ex- 
posure. The apparatus should therefore, 
as a general thing, be held horizontally. 
This method of operating contributes to- 
ward producing an impression of reality. 
Upon properly inclining the apparatus, it 
is sometimes possible to correct the con- 
vergence of the lines of a building photo- 
graphed with a camera which was not 
held level, but was pointed upward. 

The photographs mounted upon card- 
board are introduced into the frame in 
exactly the same way as lantern slides into 
a stereopticon. With unmounted views, 
the small sheet-iron frame is used. 
When the arrangement is not provided 
with a ground glass, one is fastened upon 
the back faces of the frame. 

Being free from distortions and astig- 
matism for an apparent field exceeding 
50 per cent, it is unnecessary to say that 
the new verant lenses are capable of be- 
ing used with advantage as weak lenses 
or as lenses for reading. The manufac- 
turers have even mounted some of them 
in appropriate frames. They are provided 
with an asymmetrical screen which as- 
sures the center of rotation of the eye the 
desired position at about an inch from the 
neighboring surface of the lens. Short- 
sighted persons must naturally here also 
introduce a correcting glass into the hold- 


er at the back of the screen. 
————_+re—___ 


MODEL OF A CONTINUOUS-FEED GAS PRO- 
DUCER AT THE ST. LOUIS FAIR. 
The construction of the Morgan pro- 
ducer herewith illustrated, which is ex- 
hibited in the Mines and Metallurgy 
Building at the St. Louis Fair, is exceed- 
ingly simple. It consists essentially of 
a firebrick-lined shell supported on stand- 
ards in a basin of water. The lower 
part of the shell, which is without a bot- 
. tom, is filled for about two or three feet 
with ashes, which stand in the water and 
can be easily dug away from the peri- 
phery of the basin. Upon this bed of 
ashes is supported a layer of coal of 
about the same thickness, which is main- 
tained in the incandescent state by a 
blast of air driven by a Korting blower 
with steam jet to a point just below the 
(Continued on page 314.) 
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THE UNITED STATES MINT AT THE ST. LOUIS 
EXPOSITION. 

BY THE &T. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The most popular section ot the exhibit of the 
United States Treasury Department in the Government 
Building at St. Louis is an exhibit by the United 
States Mint of the complete process of coining money. 
This includes every step, from the melting of the 
metal to the coining of the money, and a touch of rare 
historical interest is given to the display by placing 
in close juxtaposition to the most modern coining 
press a fine old relic in the shape of the first 
press used in the United States Mint. The old 
press, which is an exceedingly crude affair of wood 
and iron, was probably used only for the stamping of 
small coins. The hammer and the small scale which 
were used for assaying purposes, that are seen on 
the machine, are known to be of the same date as the 
press. The die rests in the bottom on the wooden 
frame, and the centering was done by four side screws. 
The upper die was placed in the center at the bottom 
of a screw with a very rapid thread, which was oper- 
ated by a long cross-bar, as shown in the engraving. 
The lower die was then centered by means of the four 
screws to match the upper die. A remarkable fact 
about the old relic is that it has been continuously in 
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use up to January last in the making of cupels. The 
machine was handa-fed and, of course, its capacity was 
very limited. The new machine, shown adjacent to it, 
forms part of the modern plant comprising the exhibit. 
It runs at a speed of ninety revolutions per minute, 
and has a capacity of ninety large pieces of money in 
the same time. The blanks to be coined are placed 
in the vertical cylinder seen just in front of the dies, 
and the pieces are taken out from the bottom by auto- 
matic metallic fingers, which place them forward on 
the die, ready to receive the impression. The smaller- 
sized presses, which are used for ten-cent pieces, have 
a capacity of 120 impressions per minute. The ma- 
chine is run by the small motor, which will be noticed 
bolted to the foundation to the rear of the flywheel. 
The switch and controller are located in the front of 
the machine conveniently to the operator. 

The first operation, that of melting, is carried on in 
a furnace fired by naphtha gas. The charge of 90 per 
cent of gold and 10 per cent of copper, or 90 per cent 
of silver and 10 per cent of copper, as the case may be, 
is placed in a plumbago crucible, and melted in about 
an hour and a half. It is cast into cast-iron molds 
containing two ingots in each. Samples are meanwhile 
taken to the Assay Office, and if the report is favor- 
able, the metal is passed on to the Coining Depart- 
ment. The ingots, which measure one-half inch in 
thickness by an inch and a half in width, are then 
given fifteen passes through the rolls, until they are 
reduced to the desired thickness for the coin; this, in 
the case of a $20 gold piece, is 83/1000 of an inch. 
This process of annealing is a very important one, 
and has to be carefully watched; and it should be 
noted that the metal is rolled down to weight and not 
to thickness. The process is continuous, the strips of 
metal being fed slowly through a furnace in which the 
temperature is about 1.000 degrees Fah. As they 
emerge from the furnace, the strips are cooled by a 
spray of water. It is an interesting fact that the 
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composition of the metal is such, that the spraying 
does not have any hardening effect upon it. The metal 
strips are now taken back for a final rolling, which 
is done under a comparatively light pressure. Then 
the strips are carried to the punching machine, where 
the blanks are punched out at the rate of 200 per min- 
ute for $20 gold pieces, and, of course, at a much higher 
rate for the smaller denominations. Next the blanks 
are placed in a machine where the edges are upset, 
this process serving to give to the edge additional 
hardness. Then to correct any brittleness imparted 
to the metal by the foregoing manipulations, the 
bianks are annealed in a cylindrical gas furnace, where 
they are caused to travel through a spiral-shaped 
passageway, each blank taking three minutes to pass 
through the furnace. The next process is to put the 
blanks through a bath of sulphuric acid, after which 
they are washed and dried in a barrel-shaped revolv- 
ing machine, known as a “riddle.” They are then 
taken to the coining press above described. 

The whole of this very interesting machinery was 
built at the Philadelphia Mint, and at the close of the 
St. Louis Exposition it will be taken to Denver, and in- 
stalled in the new United States Mint at that city. 
On account of the great cost of its installation and 
operation, it is probable that the present exhibition is 
the last of its kind that will be made by 
the United States government. 

_———se e+ oo" 
A NOVEL SPEED INDICATOR FOR 
AUTOMOBILES, 

The device illustrated herewith has been 
recently perfected and placed on the mar- 
ket by Mr. Hartwell W. Webb, a young in- 
ventor of this city, who is possessed of a 
good technical education coupled with con- 
siderable ability. Mr. Webb’s idea was to 
construct a speed indicator that could be 
used on automobiles and for other pur- 
poses, and which would have no parts to 
break or give out under severe usage. How 
well he has succeeded can be seen from a 
glance at the picture, which shows, at the 
left, the instrument, and, at the right, the 
parts that are placed on and near the 


a coil, connecting them. The substantial 
ring shown is attached to the wheel of 
the automobile by three clips having oval 
slots, which make it easy to properly cen- 
ter the ring. A small gear pump is driven 
by an exterior bronze gear meshing with 
the teeth of the ring, as shown. This 
pump draws air in through three small 
holes in the bottom of the tube of the indi- 
cator, the exit for the air being through 
an outlet where the rubber tube is at- 
tached. The suction created by the pump 
raises a light aluminium plunger half an 
inch in diameter and weighing 5% grains, 
and the upper end of the plunger rod indi- 
cates the speed in miles per hour upon 
the scale. The bore of the plunger tule 
increases slightly toward the top, so as to make the 
air current always raise the plunger proportionally to 
the increase in speed. The extreme simplicity of the 
apparatus is apparent. There are no mechanical parts 
to get out of order or no liquids to leak out in case of 
breakage. A flexible driving shaft 
is not required between the wheel 
of the automobile and the indicator, 
all that is necessary here being a 
rubber air pipe. Besides its sim- 
plicity, the instrument is accurate, 
and its readings are correct to 
within two per cent. It begins to 
indicate at as low a speed as two 
miles an hour, and it indicates, 
without perceptible deviation, from 
that up to the maximum. The in- 
dex never oscillates no matter how 
rough the road, and it is perfectly 
balanced in all planes that it is 
likely to be moved into in practice. 
A suitable hinged bracket for at- 
taching the indicator to the dash- 
board makes it possible to tilt the 
device so that it can be easily read 
from the seat. The scale is suf- 
ficiently large to be read at a dis- 
tance of twenty feet, and the indi- 
cating plunger of aluminium tub- 
ing is painted scarlet and arranged 
to move up and down in a glass 
tube placed behind the beveled 
glass front. The only wearing part 
is the gear pump, and this is ex- 
ceedingly well constructed, the 
shafts of the two gears running in 
long, dust-proof bearings and one 
of the gears being made hollow so 
as to contain oil enough to last one 


wheel, while the rubber tube is shown in| 
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thousand miles. The recent advent of high-speed steels 
into the manufacturing world has rendered necessary 
some means of gaging cutting speeds without the com- 
putation required by the use of a counter and stop- 
watch. A portable variation of the Webb speed indi- 
cator has been arranged to give at a glance from a 
single index both the peripheral speed in feet, and the 
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number of revolutions, per minute. The blower and 
indicator are each provided with a handle, the blower 
being held to the work with one hand, while the indi- 
cator is brought to the level of the eye with the other, 
a flexible tube connecting the two parts of the ap- 
paratus. The indicator in this instance has a differ- 
ent scale on each side of the center tule, one indicat- 
ing feet per minute, and the other revolutions per min- 
ute. Besides this instrument, a stationary tachometer 
is also made for power an@ electric light plants, and a 
shaft speed indicator for vessels and automobile boats 
is in course of preparation. All types of this new in- 
strument are being placed on the market by the Webb 
Company, Park Row Building, New York. 
—_—___<—»_ +2 ———___— 
Baldwin’s Successful Flight. 

With A. E. Knabenshue, of Toledo, Ohio, in the bas- 
ket, Capt. T. S. Baldwin’s airship flew through the air 
at St. Louis October 25, in the face of a ten-mile breeze, 
at the height of half a mile for a distance of about 
ten miles. Baldwin’s airship was described in a re- 
cent number of the SclentTiric AMERICAN, Several ac- 
cidents occurred during the trip, the more serious of 
which was the breaking of a chain, which caused the 
operator to open the gas valve, bringing the craft to 
the ground. 

3 4 6 ee 

Andrew Carnegie is now the recipient of one of 
the greatest honors in the industrial world, for the 
Bessemer medal has been conferred upon him. It is 
given only to those who are prominent in the iron and 
steel industry. This medal was established in 1873 by 
the great English iron-master from whom it is named. 


FIRST COINING PRESS USED IN THE UNITED STATES MINT. OVER 
ONE HUNDRED YEARS OLD. 
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MODEL OF A CONTINUOUS-FEED GAS PRODUCER AT 
“THE ST, LOUIS FAIR, 
(Continued from page 312.) 

incandescent fuel. From the upper part of the pro- 
ducer is led away a large firebrick-lined conduit carry- 
ing away the hot gas to the furnace, or to the distrib- 
uting main. On the top of the shell is mounted a cast- 
iron table, on the surface of which is carried a little 
water to protect it from destruction by the heat. Into 
this top is set the automatic feeding mechanism, which 
distributes the coal uniformly and continuously over 
the gas-making surface. 

AcTIon.—The oxygen contained in the mixed current 
of air and steam seizes upon the hot carbon of the 
fuel, and is converted into CO,. This red-hot CO, pass- 
ing upward through the fuel seizes another atom of 
carbon, and reaches the surface as CO (carbon mon- 
oxide) carrying with it the hydrogen liberated from 
the steam, also the nitrogen carried in by the air, and 
» the volatile hydrocarbons contained in the coal, which 
are driven off merely by the heat without any chemi- 
cal combination with the oxygen. The fuel is thus 
absorbed; the ashes which remain settle gradually 
downward as the under bed is dug away a little ata 
time. The gas comes away in immense volume, every 
pound of coal yielding from 65 to 75 cubic feet, but, of 
course, one-half of its volume is nitrogen, which does 
not carry any combustive energy except by reason of 
the fact that it is hot. 

GaAs Firinc.—The advantages of gas firing may be 
thus summarized: First, cheaper coals can be used; 
second, the coal is all received and handled at one 
point; third, the combustion in the furnace is perfect 
—an exceedingly important point; and fourth, most of 
the large waste heat of the direct-fired furnace is 
saved (“regenerated”) and restored to the system 
when gas-fired. Sometimes, as in the case of melting 
furnaces, this feature alone means a saving of fifty 
per cent. 

The system as a whole is very simple, and is now 
reduced, by means of the automatic feed, to practically 
a machine cperation. Wntil the device was introduced 
by the Morgan Construction Company, four or five 
years ago, the coal was dumped intermittently in 
large quantities by hand upon the incandescent sur- 
face of the fuel bed. The result was an immediate 
rush of the rich volatile gases at lowered temperature, 
which brought in its train all sorts of troubles. This 
rush was followed by a period of lean gas formed by 
the slow oxidation of the carbon, mixed with hydrogen 
liberated from the steam. 

ASHES.—The removal of the ashes and clinker has 
also been greatly simplified. The clinkers are formed 
in the hot zone of combustion by the melting of the 
ashes when containing iron and sulphur, but they are 
softened and broken by coming in contact with the 
steam as they gradually descend to the water basin in 
which the producer stands. Access‘is provided all 
round the circle with equal convenience, so that the 
man who tends it has no difficulty whatever in keeping 
the fire level just where it should be, by occasionally 
digging away the soft, wet ashes at the proper place. 

Frepder.—In the automatic feeding arrangement an 
upper coal reservoir is held stationary on standards, 
while a lower chamber forms an inclined spout which 
is slowly revolved by a ratchet motion, carrying with 
it a conical disk under the mouth of the upper cham- 
ber. The disk allows the coal to work through grad- 
ually as it revolves, and the revolution of the spout 
distributes the coal uniformly over the whole surface 
from center to periphery. This revolving member has 
to be closed against gas leakage, which is effected by 
the simple water-seals shown, which also serve to keep 
the whole apparatus cool. 

The steam, in addition to its service in reducing the 
clinkers, is a most active agent in the gas production. 
Of course, in order to maintain incandescence, only a 
limited amount of steam can be carried in with the 
air supply; but that limited amount performs a most 
useful function. It absorbs a large proportign of the 
sensible heat of combustion, and is thereby broken up 
into its constituents, oxygen and hydrogen. The hy- 
drogen is good gas, having the same heal energy per 
cubic foot as the CO; and the oxygen so freed, by com- 
bining with the carbon, diminishes to some extent the 
amount of air, and, consequently, the amount of inert 
nitrogen which has to be supplied. In other words, 
the more oxygen obtained from the steam, the richer 
the gas will be, because it will contain a less propor- 
tion of nitrogen; further, the gas is cooler, and con- 
sequently wastes less heat by radiation from the con- 
duits. 

ANALYSIS.—In a good steam-blown gas producer, 
automatically fed, the gas is of uniform quality, prac- 
tically every minute of the day, and with an average 
quality of bituminous coal shows the following anal- 
ysis: 
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Such a gas as it leaves the producer will show (in- 
cluding its sensible heat) about 180 heat wnits per 
cubic foot, and when properly applied will effect any 
metallurgical operations requiring the highest tem- 
peratures just as perfectly and economically as it will 
annealing or heating operations at lower temperatures. 


a 
Automobile Notes. 


Three grand prizes awarded for the finest automo- 
biles at the World’s Fair were given to the Haynes- 
Apperson, the George N. Pierce, and the Pope Manu- 
facturing companies for their respective exhibits. The 
White Sewing Machine Company received a grand 
prize for its exhibit of White steam cars, and the 
Woods Motor Vehicle Company one for electric autos. 


A novei test of a 10-horse-power Oldsmobile touring 
car made recently consisted in coupling the machine 
to a 17,200-pound trolley car loaded with 51 passengers, 
whose aggregate weight was 6,885 pounds, thus mak- 
ing a total weight of over 12 tons. The automobile 
pulled the street car at a fair rate of speed, notwith- 
standing that it had to turn the heavy electric motors 
geared to the axles of the latter, besides hauling the 
extremely heavy load. 

It is reported that there were no less than 22 heavy 
cars and 34 motor bicycles in use in the recent German 
army maneuvers. The cars were first concentrated at 
Berlin, and then followed the divisions of the army to 
different points. The army, however, does not possess 
such a great number of cars as yet, and the different 
constructors were called upon to fill out the number, 
with the understanding that the makes which proved 
the best during the maneuvers would be favored when 
it came to giving future orders for cars. Steam trac- 
tors are used for transporting different kinds of army 
supplies. The authorities have decided that in time 
of war the automobiles belonging to private individ- 
uals will be called into requisition, according to the 
system which now prevails in the case of horses. At 
present the automobile detachment of the army con- 
sists of 40 men who are in permanent employ. ‘o this 
number were added 28 infantry during the whole term 
of the maneuvers. 


The series of mechanical tests which is being made 
upon automobiles at the Conservatoire des Arts et 
Metiers in Paris this month will no doubt prove in- 
structivein many ways. These tests are quite extensive, 
and the mechanical laboratories of this institution 
are now very well equipped for this kind of work. Dif- 
ferent systems of transmission for automobiles will be 
given a thorough triai. Thus the cars will be tested 
as to the strains and shocks which are given to the 
transmission bearings, first upon a rolling flexible plat- 
form which will be sufficiently smooth to be compared 
to a road in good condition, and then upon a platform 
which contains small pieces cr projections spaced at 
unequal intervals. These will produce a series of 
shocks such as the car would receive when traveling 
over a poor road. It is claimed that the longitudinal 
universally-jointed driving shaft and the chain trans- 
mission give results which are quite different accord- 
ing to the state of the road. As this is a question of 
great interest and one which has not 4s yet been ex- 
perimented upon properly, the present tests are quite 
timely and will be of considerable practical value. 
The tests of transmission mechanism will include 
those made upon isolated motors, as this is indispen- 
sable in order to find the efficiency of the transmission 
devices. Therefore the programme will be extended, 
and on account of the interest which arises from com- 
paring the different types of motors, the constructors 
can engage isolated motors which will be put through 
different tests together with their carbureter and the 
liquid combustible which the constructor chooses as 
the best adapted for the case. Besides, it seemed use- 
ful to establish a parallel between the efficiency of a 
car which has been in use for some time, and a new 
car. Accordingly, it was decided that a chauffeur 
could have his car tested, at the same time stating 
the date of purchase, the kind of usage it had, the re- 
pairs, etc. <A certificate of the test will be delivered 
which will be of great service to a proprietor who 
wishes to dispose of his car. The jury is composed of 
prominent experts in automobile and mechanical work. 

er en 

Clark Caryl Haskins, who was well known as an 
electrical expert and writer as well as an inventor, 
died recently at his home in Chicago after a somewhat 
prolonged illness. He was born in Buffalo, N. Y., in 
1827, and in 1844 is said to have sent the first electri- 
cal message which was ever exchanged between two 
countries, the communication having been sent from 
Buffalo to Queenstown, Canada. ’ His most notable 
achievement was that of evolving the multiple switch- 
board now generally in use for telephone purposes, 
and which makes it possible to operate any number 
of lines from the same exchange. He had resided in 
Chicago since 1879. His father, R. W. Haskins, was 
also well known in scientific circles as an authority 
and a writer, 
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Correspondence, 


Two Letters on the Zebra Wolf. 
To the Editor of the Schenrieie AMERICAN: 

In the last issue of the ScIENTIFIC AMERICAN Was an 
article by Mr. J. Carter Beard concerning the white 
raccoon dog, Nyctereutes albus (Hornaday) and the 
Tasmanian wolf, Thylacinus cynocephalus. Speaking 
cf the last species, he says it is “so far as the writer 
knows, the first animal of its kind ever seen on this side 
of the Atlantic.’ To correct a wrong impression here 
created, I wish you would publish a statement to the 
effect that there are three live specimens of the zebra 
wolf in the Washington National Zoological Park, one 
female and her two young. In the Seventh Annual 
Report of the New York Zoological Society (1902), 
Mr. Hornaday, in his Report of the Director, says of 
the Tasmanian wolf that ‘only two specimens are on 
exhibition in Europe, and four in America.” 

D. D. STREETER, JR. 

Brooklyn, N. Y., October 25, 1904. 

ee ae eee ee eee ee 
To the Editor of the SciENTIFIC AMERICAN: 

I have read with pleasure the account given in the 
ScIENTIFIC AMERICAN for October 22 of the “Tasmanian 
Wolf” in the New York Zoological Park. 

You may be interested to know that the National 
Zoological Park also has specimens of this unusual 
animal, and I send herewith a pamphlet in which is 
given an illustration of two individuals. The mother 
and two young, received in September, 1902, are in ex- 
cellent condition, and a male of this species has re- 
cently arrived. FRANK Baker, Superintendent. 

Washington, D. C., October 26, 1904. 

oO 
The Ethiopian and His Skin. 
To the Editor of the ScrENTIFIC AMERICAN: 

Allow me to add one more hypothesis to the num- 
ber of those which correspondents of the ScrENTIFIC 
AMERICAN recently made to explain the difference in 
pigmentation between the negro and the white man. 
We have now every reason to believe that both the 
Mediterranean and the Baltic branches of the white 
race are the result of the natural selection practised 
by a cold climate upon northward-migrating African 
negroes. Whatever be the cause of the amount of pig- 
ment existing in the skin of the latter, it seems to me 
that the decrease of it was unavoidable as soon as the 
race took to traveling northward. In northern coun- 
tries, natural selection tends constantly to harmonize 
with the color of the snow that of every animal which 
hunts or which is hunted; why should the blondness 
of the northern man have a different origin® ‘ Primi- 
tive tribes were doubtless frequently decimated by 
hunger, as the Canadian Indians are to-day. Those 
hunters who show on the snow a sallow face, black 
hair and beard, dark eyes, worked at a disadvantage 
when compared with somewhat lighter-complexioned 
comrades. They were more conspicuous on the white 
field, and could not so easily approach their prey with- 
in striking distance. In time of famine, mortality was 
the greatest in their families. The eliminating process 
was repeated generation after generation, the light-com- 
plexioned individuals always leaving the larger pos- 
terity. However small may have been the difference 
in the mortality, we know to-day that a characteristic 
against which such a process is at work, always in the 
same direction, is doomed to disappear. 

GuUS'TAVE MICIIAUD. 


Plants and Drought, 

Mr. S. A. Skan notices in the Botanical Notes of 
Knowledge a paper by Prof. D. H. Campbell on the re- 
markable vitality exhibited by the fronds of the “gold 
back fern,” Gymnogramme triangularis, which grows 
in the neighborhood of Stanford University, California. 
In the resting season the fronds of this fern do not 
die down, as is commonly the case in ferns, but they 
dry up and persist, and to all appearances are dead. 
However, on placing such_a frond in water its fresh- 
ness and activity are quickly restored by the absorp- 
tion of water through its superficial cells. The pro- 
thallia of this fern are able to survive complete dry- 
ing up. Some were allowed to remain perfectly dry 
during the whole summer of 1903, and on receiving 
water in the autumn produced numerous young plants. 
Prof. Campbell refers to certain devices in Liverworts 
for preventing excessive loss of water during periods 
of drought. In some the growing point is protected 
by hairs or scales, which sometimes secrete mucilage; 
while the life of others is continued by the develop- 
ment of tubers, which, being more or less subterranean, 
are less influenced by a dry season. 

rt 

The harbor works at Gizon have been in course of 
construction for some years, and will take several more 
years to complete, though the work proceeds steadily 
and regularly, and when finished Gizon will be a place 
of considerable importance as a seaport. 
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THE MUSICAL WINGS OF INSECTS. 


BY 8. FRANK AARON. 

The songs of birds and the trills of the toad and 
tree-frog fraternity are about the only musical sounds 
in nature that are throat utterances or true songs. 
The great host of insect musicians are performers 
upon instruments; and though they play upon fiddles 
and castanets that are a part of themselves, the sounds 
they produce are truly instrumental. The tunes they 
play, oftén incorrectly called songs, have been largely 
sludied and set down, but little else has been made 
known concerning the manner in which the sounds are 
produced. 

The winged musicians are commonly of two kinds; 
those that use their wings as instruments, and those 
that do not. Of the latter’ we have the cicadas or 
harvest flies (incorrectly called locusts). These per- 
form upon abdominal plates like castanets, the sound 
produced resembling the nature of its production. The 
true wing performers are the crickets and long-horned 
grasshoppers, or true locusts, of which the katydid is 
a notable and characteristic representative. These 
fellows—for it is always the males, the sports and 
lovers of the insect world—perform serenades by the 
hour, no doubt addressed to their “mistress’ eyebrow,” 
on what might be called living fiddles. 

With sharp eyes and keen ears one may, with a lit- 
tle trouble, make observations upon these insects, many 
of which are diurnal; and if we penetrate the forests 
of’ grass and weeds and bushes from latter July until 
early October, moving always cautiously and remain- 
ing motionless for minutes at a time, we shall often be 
rewarded by a sight of the little fiddlers. 

Many of the players are nocturnal; the cricket on 
the hearth, whose cheery notes go far to make him 
popular with the country folk; the little snowy tree 
cricket (Oecanthus niveus), whost strict observance 
of time gives the repetition of his little tune the regu- 
larity of heart pulsations, varied only with the tem- 
perature of the air; the denizens of the deep rocky 
crevices and caves; those that insist that “katy-did 
and didn’t”—these we shall seek best with lantern 
held before us; and when thus armed, often they will 
come to seek us. 

Most insects are devoid of hearing, and it is remark- 
able that stridulation occurs at all. The locusts and 
crickets possess acute hearing. Their courtship is 
carried on entirely through the medium of their sere- 
nades. The males remain in one spot playing upon 
their instruments. The females, undoubtedly attract- 
ed by these songs, seek the players here and there 
with untiring energy. 

And most remarkable is the character of the sounds 
produced in relation to the instruments played upon. 
These instruments are apparently not resonant. In- 
deed, they seem much too flimsy to produce metallic 
and far-reaching sounds. Except that the sound-pro- 
ducing portion of the wings, though varied in con- 
struction, is quite unlike the musical instruments of 
man, there is.a resemblance in the tightened parch- 
ment-like sounding-board and the manner in which 
the wings are scraped together that partakes somewhat 
of the nature of a stringed instrument. 

With the crickets proper the wings are raised almost 
or quite vertically while stridulating. With the 
locusts the sound-producing organs are elevated, so as 
to permit a scraping motion. 

The musical organs are always attached to the fore 
wings. The hind wings are only used for flying. The 
fore wings of the cricket are for the most part taken 
up by the sound-producing, tightly-stretched portion. 
This part is strongly, but openly veined, and the 
toothed vein or bow extends entirely across this hori- 
zontal portion near its base. The roughened edge, 
where the toothed bow scrapes, is upon the inner mar- 
gin. The right and left fore wings are precisely alike, 
so that either may be used for the bow or the fiddle. 

In the Locustide there is presented to us one of 
the most remarkable developments in nature. A 
functional external difference in the two sides of an 
animal is indeed rare. Perhaps it does not occur 
elsewhere, yet every species of the Locustide possess 
this remarkable character in the wings. It is not ob- 
servable in the Grillide, and certainly no other insects 
whatever do possess it. The inner basal portion of the 
right fore wings of the locusts consists of the broad- 
encd membrane and relatively more open-veined por- 
tion. This is the fiddle. The corresponding portion 
of the left fore wing is neither so membraned nor 
veined, but there is here a broad, stout vein situated 
very near the base which constitutes the bow. (See 
Pig. 2.) 

Nature’s habit of symmetry, however, has also plac- 
ed this same bow vein, though less strongly developed, 
in the fiddle membrane of the right wing. It has be- 
come atrophied through disuse. (Fig. 3, f and g.) 

During stridulation the wings of the locusts are 
held ‘parallel to the body, the greater portion being 
vertical, and the musical basal portions horizontal and 
overlapping the back and each other, This brings 
the bow of the left wing in a position to move back 
and forth upon the edged and resisting veins that 
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margin the membrane of the right wing. The bow, 
in order to cause greater friction, and therefore create 
sound, has, underneath, file-like ridges which are long- 
est in the broadest portion of the vein. This rough- 
ness can be well seen with a low-power microscope. 
In the locusts it consists of from twenty to one 
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Fig. 1.—Common Fig, 2.—Angular-Winged Locust. 
Grass Locust. Orche- Microcentrum retinervis. Male. 
timum vulgare. Male aq. Right fore wing shewing “fiddle ” at lewer 


Stridulating. base. b. Dersal view with wingsclesed, ¢. 
Frent view while stridulating. 


hundred sharp straight ridges. In the crickets these 
are modified somewhat into T-shaped and scale-like 
elevations, and the bow is longer than that of the 
locusts; the wing motion, while stridulating, being 
more apparent. 

The extreme convexity of the fore wings, the sound- 
producing portion being almost at right angles to the 


Lak atl = —— 
Fig. 3.—Cone Head Locust. Conocephulus ensiger. Male. 


a. Mead, pretherax and fere wings, shewing fiddle and bews. e. Sectien 
effere wing near base. f. Magnified bew in left wing shewing file-like 
ridges underneath. g. Magnified bew in right wing. aw indicates an- 
terior margin and y pesterier (inner) margin ef wings. 


vertical anterior portion, tends to stiffen the wing and 
apparently gives the fiddle a more resonant character: 
Where the sound is a continuous buzz or rattle, the 
fiddling motion is very rapid. The tree cricket, katy- 
did, and other species move the wings slowly, as may 
be surmised from their notes. The sound produced 
by most species of the locusts and crickets is of a rasp- 
ing character, just as one might expect from the study 
of the organs producing it. 
Some species, however, pos- 
sessing no more rigid 
or otherwise distinctly 
varied music- al organs, 
produce sounds that 
are very re- markable. 
Most notable among these 
latter is the angular-wing- 
ed locust (Microcen- 
trunr retiner- vis), some- 
times called katydid, from 
its superficial resemblance 
to that spe- cies. The 


notes of the yer Ie angular-wing- 
he A 2 
ed locusts are Gyre without var- 
iation; they ‘° simply begin 
slowly and 1 end rapidly. 
When shear- | ing them be- 
fore their au- | oe | thorship is 
determined, Zz k } it is almost 
impossible to } | imagine that 
they emanate x | from such a 
source. The soundis 


Fig. 4._Right Fore Wing 
of Common Big Black 
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Field Cricket. Gryllus 7. 
alor harad : Try flinty pebbles 
abbreviatus. Male. : 
together rap idly, produc- 
ing a “chip, / Wing flattened out. @ Magni. chip, chip.” 
How: Sotieech fied “ bew vein shewing reugh. mreitea cl) Lace 
emed scaly ridges underneath. 
sounds can emanate from 
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ton Gibson have faithfully described the music of 
many of our locusts and crickets. There is a wide 
variation between the notes of the different species; 
moreover, there is a difference between the night 
song and the day song of certain species. It is an 
interesting study, and the nature lover may easily 
profit thereby. 

—<—_—<_<_—(q@9 +e ___— 

The Blue Color of the Heavens. 

The blue color of the heavens is a subject which 
Prof. Spring of the Liege University recently treated 
in a conference before the Swiss Natural Science So- 
cieties during the late congress. He classes the ex- 
planations which savants have giver up to the present 
as to the blue color of the heavens in two categories. 
The physical type is based mainly upon the experi- 
ments of Tyndall regarding the illumination of vapors. 
The chemical type is the more recent, and is based on 
the actual color of the atmospheric components. The 
former experiments which led to the physical theories 
of the blue color seem to have been borne out by the 
recent experiments of Rayleigh upon the reflection of 
light by the particles of a troubled medium, and these 
are found to reflect a great number of rays of short 
wave-length. This causes such a medium to appear 
red by transparence and blue by reflected light. Be- 
sides, the plane of polarization has the same direction 
as in Tyndall’s experiments. M. Spring, however, 
absorbs all the blue light from the heavens by means 
of an appropriate absorseent medium, and thus_ ob- 
serves that the polarization of the light in the beam 
is not a sufficient proof of the optical origin of the 
blue color, since it is demonstrated that other wave- 
lengths are polarized. The objections to Rayleigh’s 
theory which are made by Pernter, of Vienna, 
strengthen his view; Rayleigh’s theory would lead 
us to predict a violet color, rather than a blue, for 
the heavens. Besides, the dust particles of all kinds 
which the atmosphere contains do not rise to a height 
of over 3,000 to 6,000 feet, and the action of gravity 
and also the electric state of the atmosphere tend to 
precipitate them. The question arises whether it is 
the molecules of the gas itself which produce the solar 
reflection. This seems to be denied by L. Soret’s ex- 
periments, which prove that this hypothesis does not 
hold good for liquids or solids, and more recently the 
author finds negative results in the case of gaseous 
particles. Hagenbach explains the illumination of the 
atmosphere by attributing it to a series of layers of 
different densities which cross and intermingle, thus 
causing reflection and refraction of the light rays. 
The author considers that such a theory would be 
satisfactory to account for the illumination, but can- 
not be used by the partisans of the physical theory to 
explain the color of the heavens. In fact, it accords 
very well with the chemical theory of the blue color. 
The author then made a series of original experi- 
ments to prove that a troubled medium will only seem 
blue to an observer who is plunged in it, in case the 
medium itself possesses a blue coloration. In the case 
of the atmosphere, the author upholds the theory of 
an inherent blue color by his calculation that the 
oxygen contained in the air, leaving out the possible 
effect of ozone, is sufficient to give the medium a 
deep enough color to explain its actual appearance and 
the variations we find in the different directions of 
sight. These calculations are based upon the liquid 
state of the gas. The dust particles, instead of being 
the cause of the blue color, only have the effect of ob- 
structing it to a greater or less extent, and thus cause 
the variations which are observed. 


— = + H+ Se _ -_____—_—_——" 
The Current Supplement, 


The title of the article that opens the current Sur- 
PLEMENT, No. 1505, is the “Manufacture of Sawed and 
Sliced Veneers.” The article was written after a care- 
ful study of a great plant near New York city, and the 
photographs were taken especially for our purposes. 
Of technological interest are an article on “Hnamel 
and Its Present Application,’ and an account of electric 
welding with illustrations. Sir William Ramsay con- 
tributes some suggestive remarks on “Recent Chemical 
Research.” Brigadier-General J. P. Farley writes on 
“Recoil,” a subject which has engaged the careful at- 
tention of ordnance experts for some years past. A. W. 
Oppenheim contributes a valuable discussion on the 
Diesel engine, ‘accompanying his analysis of its en- 
gineering possibilites by many diagrams. Prof. T. W. 
Richards writes on the relation of the hypothesis of 
compressible atoms to electrochemistry. “Scientific Ag- 
riculture” is a subject upon which William Somerville 
read a paper before the British Association for the Ad- 
vancement of Science. Miss Agnes Clerke, one of sev- 
eral modern women famous in science, writes most in- 
structively on the forms of nebule. 

a 

The Marquis de Dion has designed a new submarins 
of 100 tons displacement, to carry a crew of five, and 
driven by a motor of 200 horse-power. A model of 
the invention has been presented to the French Min- 
ister of Marine. 
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THE CARRARA OF AMERICA. 
BY DAY ALLEN WILLEY. 

The marble industry of Ver- 
mont is interesting, not only on 
account of its magnitude, but its 
comparatively reeent inception, 
although located in one of the 
oldest of the United States. It 
forms a striking illustration of 
the fact that New England has 
natural resources which are 
just beginning to be appreciated. 
Yet as early as 1792 it was known 
that deposits of marble existed 
in the State named, and a few 
blocks were taken from surface 
beds early in the present cen- 
tury. 

The extent of operations in 
Rutland County, where the most 
extensive quarries have thus far 
been opened, indicates, however, 
that this resource is one of the 
most important not only in New 
England, but in the Inited 
States, and that the suprly is of 
very large proportions. One of 
the most interesting features 
connected with the deposits is 
that they vary to such an extent 
in color and quality. The ordi- 
nary white marble used for 
buildings is found in abundance, 
but in addition a variety of the 
grayish-white tint for which 
Greece is so noted has been ob- 
tained, as well as layers with 
black, blue, red, and greenish 
hues. While much of this de- 
posit is of one color, other beds 
are so blended that marbles rep- 
resenting a combination of tints 
in mottled and striped patterns 
are worked as well. Several of the 
kinds which have been secured 
bear a striking resemblance to 
the famous Pentelic marbles, of 
which some of the most noted 
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A Vermont Marble Quarry 200 Feet Deep. 
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structures in Greece were built 
while a variety which is very 
similar to the statuary marbles 
of Italy, on account of its trans- 
lucent quality, is being obtained 
and utilized for statuary. By 
reason of the extent and variety 
of the marbles thus far obtained, 
Rutland County has also been 
called the Carrara of America; 
but geolegists who have studied 
the formation, are of the opinion 
that the deposit is of far greater 
proportions than the Italian 
beds referred to. 

Although, as already inti- 
mated, the industry is compara- 
tively new, it has progressed so 
rapidly that some of the quarries 
in the vicinity of West Rutiand 
are of unusual dimensions. One 
has been excavated to a depth of 
nearly 300 feet, and at the bkot- 
tom is nearly 2,000 feet in 
length. From it has been taken 
an enormous quantity of mate- 
rial for buildings alone, but the 
beds are of such size that even 
at the derth mentioned, marble 
of such a high grade has been 
secured that it was profitable to 
work it. An examination of the 
strata as revealed by the walls 
of these quarries shows that sev- 
eral varieties both in color and 
composition may be found ‘in 
proximity with each other, the 
deposits occurring in regular 
layers separated by a natural ce- 
ment, which occurs in partitions 
of varying thickness. The lay- 
ers of marble range in width 
from a few inches to over ten 
feet, and consequently blocks of 
very large size can be secured 
for foundations, obelisks, and 
for other purposes where mas- 
siveness is required. As may be 
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Quarry at Proctor with Gang of Electric Channeling Machines. 
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Type of Steam Drill Used in Quarrying. 
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imagined, in securing the marble from the beds, some 
very interesting machinery is employed. In the quar- 
ries of the Vermont Marble Company, at Proctor and 
West Rutland, are installed what are termed chamnel- 
ing machines, which are operated by both steam and 
electric power. One of this type is known as the Sul- 
livan channeler, after the inventor. It travels back 
and forth on a track which is pinned to the solid rock, 
making a ridge or channel which averages one and 
one-fourth inches in width and ranges from four to 
ten feet in depth. This incision is made parallel with 
the rails of the channeler track, but a few inches to 
one side. The machine cuts but one channel at a time, 
and in its operation is somewhat similar to the ordi- 
nary steam drill, with this exception, that the rotary 
motion is avoided. In order to cut the channel evenly, 
no less than five drills are assembled, each having a 
separate bit. They are so fastened together that they 
act as a single tool, but having five bits. Three of the 
bits are adjusted directly across the channel, while 
two are at an angle of 45 degrees. They are clamped 
into a head which forms a part of the piston rod con- 
nected with the steam cylinder, so that the power acts 
directly on the drills through the piston. The five bits 
combined really constitute a drill, which would be 
about seven-eighths of an inch by seven inches in di- 
mensions. The movement of the channeler on the 
track is controlled by a separate engine, which is 
geared to the trucks. The capacity of the machine de- 
pends, of course, largely upon the hardness of the for- 
mation, but frequently one hundred feet of channel 
will be cut in a day. 

Another type of cutting machine is known as the 
Wardwell, and can be operated either by steam or elec- 
tric power as desired. It is also moved back and forth 
on a track, but makes a channel on each side of the 
track and parallel with it. In this apparatus the drills 
are also arranged in clamps in groups of five, the up 
and down stroke of the drills being obtained through 
a double system of levers connected with a crankpin 
on the crankshaft of the engine. Between the levers 
is a system of springs, also between the lower lever 
and the frame, and the motion of the machine along 
the track is secured by connecting the crankshaft of 
the engine with the trucks through a system of gears. 
With this type of the channeler there is a constant re- 
lation between the speed of the machine and the 
strokes of the drill. When electricity is used in place 
of steam power, a connection is made between the elec- 
tric motor and the shaft by means of bevel gears. 
The Wardwell cutter is of special advantage for up and 
down or vertical work, where the channel can be made 
at fixed distances apart, but the Sullivan is generally 
used where the layers are of widths which vary con- 
siderably. In addition to these machines independent 
drills are used for what the quarryman calls “gadding,” 
and where it can be employed with more economy than 
the channeler. 

It is perhaps unnecessary to say that the use of 
explosives in connection with marble quarrying is 
practically impossible, since so much of the material 
would be shattered that the process would be attended 
with such waste as to be by far too expensive. There- 
fore a large number of the channeling machines re- 
ferred to are installed. For elevating the blocks to 
the surface, powerful boom derricks are used, similar 
to many of those employed in the construction of 
large office buildings, the motive power being fur- 
nished by steam engines. For transferring the blocks 
from the quarry openings to the yards and marble 
“mills” as they are termed, several varieties of cranes 
are used, in which both steam and electricity are em- 
ployed. The locomotive cranes are very valuable in con- 
nection with the industry, those at Proctor being pro- 
vided with a horizontal jie or arm of unusual dimen- 
sions. It is built of steel girders, and is so massively 
constructed that it will handle loads of several tons 
without difficulty. The most powerful crane employed 
by the Proctor company is of the Whiting pattern. As 
the photograph shows, it is electrically driven, having 
a bridge available for use, of no less than 160 feet, 
with an overhang on each side of the legs of 50 
feet, the distance between the legs being 60 feet. The 
crane travels on a track, and the loads are handled 
by two trolleys mounted on a bridge, each of 25 tons 
capacity. By means of an equalizing bar the trolleys 
can be connected and used in moving a single load, 
making the maximum capacity of the crane 50 tons. 
Material can be lifted to a height of 35 feet. This ap- 
paratus is principally used for loading trains, the cars 
being hauled beneath it, and the blocks quickly swung 
into position. In connection with the mills a crane of 
10 tons capacity is used, which is called a half-gantry, 
from the fact that one leg moves upon a rail at the 
edge of the loading platform, while the truck at the 
other end of the crane travels on a rail which is at- 
tached to the mill building. This arrangement affords 
a clear passageway in the center, so that the material 
can be carried in an overhang, and facilitates the load- 
ing of cars. 

At the Vermont quarries much of the marble is 
fashioned into tombstones, statuary, and other forms 
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in the mills, which have been erected in some instances 
immediately over the beds. In the work of cutting 
the blocks pneumatic chisels are now extensively used. 
For cutting the slabs into suitable sizes sand-saws are 
used almost entirely. The saws are made of soft iron 
but without teeth, sand being substituted for the lat- 
tcr. Operated by steam power the iron blades move 
back and forth, forcing the particles of sand against 
the material, and thus cutting it. The sand is applied 
to the marble in a stream of water which is contin- 
ually poured upon the surface. The process is some- 
what lengthy, for from four to five hours are required 
to cut through a single foot, but the number of saws 
give this portion of the works a large capacity. It 
might be added that all of the sand used is brought a 
distance of several miles entirely by mechanical power 
and on its way is carried to a considerable altitude 
over a mountain by means of an endless cable carrying 
a line of buckets, which are automatically unloaded. 

The recent date at which this industry was under- 
taken on an extensive scale can be appreciated, when 
it is stated that in 1870 the census reports show that 
the total valuation of marble obtained from the Green 
Mountains of Vermont was but $130,000. At present 
one company alone extracts material yearly to the 
value of $2,500,000. Over three thousand hands are 
employed in all of the quarries and mills, while the 
total investment of capital represents nearly $5,000,- 
000; the value of the marble for buildings, statuary, 
monuments, and other purposes sent yearly from this 
district being nearly as much as the total investment. 

++ 0+ __________- 
THE START OF THE BALTIC FLEET. 

The long-heralded setting out of the Russian Armada 
for the Far East has been signalized, at the very outset, 
by a fleet engagement, which is destined to rank as 
unique in naval history. We cannot recall another in- 
stance in which an admiral starting to the relief of 
a beleaguered and far-distant fortress, was so fortu- 
nate as to strike the first telling blow in home waters, 
and sweep through the enemy’s lines, delivering his 
broadsides without the loss of a single man, or so 
much as the scratching of the war paint on his own 
battleships and cruisers. 

The collision occurred at night and in thick weather. 
Warned by the fate of the Port Arthur fleet, Admiral 
Rojestvensky and his staff were keeping a strict look- 
out for torpedo attack, when suddenly they were con- 
fronted by a numerous fleet of suspicious-looking craft, 
filled with uncouth men, some of whom were wielding 
sharp knives, while others were seen in the very act 
of hauling and pulling on objects that were floating in 
the sea. Here, then, was the enemy, caught in the very 
act of sowing mines in the path of his Majesty’s bat- 
tleships. Despite the sudden peril that thus confront- 
ed it, the traditions of the Russian navy were nobly 
maintained. There was no panic—merely a_ sharp 
word of command—and the united broadsides of four 
of the very latest and most powerful battleships of 
the day opened with telling effect. After twenty min- 
utes of spirited and accurate firing, in which the 
greatest self-possession was shown by all ranks, the 
admiral, seeing that the enemy made no reply, steamed 
to the southward, leaving behind him two fishermen 
killed, several wounded, and one fishing boat sent to 
the bottom. It is generally agreed that naval history, 
ancient or modern, fails to furnish a parallel, either in 
brevity or effectiveness, to this Battle of the North 
Sea. 

Its effect upon the spirits of the beleaguered garri- 
son at Port Arthur must prove to be highly stimulat- 
ing; and there can be little doubt that such an astute 
admiral as Togo will make a mental note of the keen- 
eyed vigilance, dashing courage, and deadly efficiency 
shown thus early in its career by the Baltic fleet. 

As regards the material of which the fleet is com- 
posed, although it includes four battleships which we 
consider to be, in some respects, the best in the world, 
the fleet as a whole is composed of so many different 
types, that it is totally lacking in that homogeneity 
which tacticians of the modern school consider to be 
of prime importance to the effectiveness of a fleet. 
The most important element is, of course, the four 
recently-completed battleships of the “Borodino” class, 
ships that are very similar to the ‘“Czarevitch,” now 
sheltering, badly crippled, under the protecting wing 
of a neutral port. They embody, however, certain im- 
provements over that ship. The vessels are the “Boro- 
dino,” “Orel,” “Imperator Alexander III.,” and “Suv- 
aroff.’ They carry four 12-inch and twelve 6-inch 
guns, besides a numerous battery of smaller rapid-fire 
pieces. The belt of Krupp steel varies from 9 inches 
amidships to 414 inches at the ends. The heavy guns 
are protected by 11 and 10 inches of armor, and the 
six turrets that contain the twelve 6-inch guns in pairs, 
carry six inches of armor. Theoretically, these ships 
are unsinkable by gun fire at ordinary battle ranges. 
In addition to the protective deck at the waterline, 
which is 4 inches thick, they have an upper protective 
deck, 2 inches in thickness, and the space between 
them js entirely filled with coal. Moreover, two verti- 
cal bulkheads of 4-inch armer extend throughout the 
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ship at about 8 or 10 feet from the side. Com- 
pared with the latest battleship designs of other na- 
vies, the secondary battery of ¢6-inch guns is too light 
for its purpose. Our own “Connecticut’ carries sec- 
ondary batteries of 7 and 8-inch guns, the “Lord Nel- 
son” of the British navy carries ten 9.2-inch guns in 
its secondary battery, while the latest Japanese carry 
four 10-inch guns. 

The battleship “Osliabia”’ is practically a sister ship 
to the “Peresviet” and “Pobieda,’ now imprisoned at 
Port Arthur. She was half way on her voyage out to 
the Far East at the outbreak of the war, and was re- 
called because of the early naval ascendency gained 
by Japan. She is distinguished by an abnormally high 
freeboard of about 30 feet, and she would, of course, 
present a lofty target to the enemy. She is armed 
with four 45-caliber 10-inch guns and eleven 45-caliber 
6-inch guns, besides forty-six smaller pieces. Her belt, 
which extends almost to the ends, is of 9-inch Harvey 
nickel-steel, with a shorter 5-inch belt above it, extend- 
ing for a third of the length amidships. The 6-inch 
guns are carried in casemates protected by 5 inches of 
armor. The 10-inch gun is a powerful piece, but not 
by any means a match for the 12-inch wire-wound guns 
of the Japanese. The “Oslialbia’ carries two sub- 
merged and four above-water torpedo tubes. On trial 
she made a speed of 18.3 knots. The other two battle- 
ships are comparatively obsolete vessels, that could 
only find a place in a “scratch” squadron, such as 
this; the “Sissoi Veliky,” built in 1894, is a ship of 
9,000 tons and 16 knots speed. She carries four 35- 
caliber 12-inch guns of low velocity and six 45-caliber 
G-inch rapid-fire guns. Her half-dozen torpedo tubes 
are carried above water. She has a partial belt of 16- 
inch Creusot armor, a deck 3 inches thick on the 
slopes, and 5 inches of protection to her ¢6-inch guns. 
The “Navarin,” built in 1891, is a vessel of 10,000 tons 
and 16 knots. She carries four 12-inch guns of the 
same pattern as those on the “Sissoi Veliky,” and eight 
45-caliber ¢-inch pieces. Her 16-inch waterline belt 
and her 12-inch turrets are protected by the old com- 
pound iron and steel armor, whose resisting power is 
very small against modern artillery. Moreover, she 
is a ship of low freeboard and limited coal supply. It 
is quite a question whether the crack battleships of the 
Baltic squadron would not be better off without these 
two old and inefficient “armorclads.” 

Of the cruisers, two, the “Admiral Nakhimoff,” of 
8.000 tons and 18% knots, and the “Dmitri Donskoi,” 
of 5,880 tons and 15.5 knots, are old armored cruisers. 
The former was launched in 1885, and the latter in 
1888. The “Admiral Nakhimoff’ was reconstructed 
in 1899, but she still carries the soft compound armor, 
as does the “Donskoi” also. The ‘“Nakhimoff” is 
armed with eight 6-inch and ten 4.7-inch, and the 
“Donskoi” with six ¢-inch and ten 4.7-inch guns, of 
modern type. These two obsolete craft can never hope 
to stand up against the modern powerful armored 
cruisers of Japan, like the “Asama.” 

The fleet also includes six protected cruisers, whose 
presence in the Far East can have only an indirect 
effect in raising the siege at Port Arthur. Their prov- 
ince will be to act the part played by the Vladivostock 
cruisers before they were put out of commission by 
Admiral Kamimura’s squadron, namely, that of raid- 
ing the Japanese transports and merchant vessels. In 
this, because of their high speed, they can, undoubted- 
ly, prove very troublesome to the Japanese by dis- 
tracting the attention of the blockading fleets at Port 
Arthur and Vladivostock, and by constituting a men- 
ace to the Japanese communications by sea. The fleet 
consists of the “Aurora,” of 6,630 tons and 20 knots, 
carrying eight 6-inch guns, sister to the “Pallada’ and 
“Diana,” now confined in Port Arthur; the “Oleg,” 
of 6,250 tons and 23 knots, carrying twelve 6-inch 
guns, a new vessel of the “Bogatyr” type (the ‘“Boga- 
tyr’ went on the rocks at Vladivostock, was floated, 
and is now repairing at that port); the “Jemtchug” 
and “Izumrud,” of 3,200 tons and 22%, knots speed, 
carrying six 4.7-inch guns, sisters to the “Boyarin,”’ 
sunk by a mine at Port Arthur or Dalny; the ‘‘Sviet- 
lana,” of 3,900 tons and 21144 knots speed, carrying six 
G-inch 45-caliber guns, besides the “Almaz,” of 3,000 
tons and 25 knots speed, carrying six 4.7-inch guns, a 
sister vessel to the “Novik,” of which we heard so 
much during the earlier Port Arthur operations. 

The fleet is proceeding to the Far East in two divi- 
sions, the smaller vessels, including the torpedo boats, 
going by the Sue” Canal and Indian Ocean, and the 
larger vessels going by way of the Cape of Good Hope. 
What will be the fate of the squadron? We must con- 
fess that, in view of its auspicious start, it is impossi- 
ble to predict with any semblance of certainty just 
what it may do. But one thing is certain—if it should 
succeed in navigating the 17,000 miles that separate 
it from the Far East, and should then meet and de- 
molish the well-seasoned ships and crews of Togo and 
Kamimura, raise the siege of Port Arihur, and trans- 
fer the command of the sea from the flag of Japan to 
that of Russia, it will have accomplished a feat that 
seems, even with the Battle of the North Sea fresh fu 
our minds, altogether beyond human possibility. 
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CATTLE GUARD FOR RAILWAY CROSSINGS. 

A patent has just been granted to Mr. S. H. Sum- 
merscales, of Winnipeg, Canada (Box 737), on a cattle 
guard for preventing cattle from straying onto rail- 
roads from public crossings. The cattle guard is so 
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arranged as to frighten the cattle away from the 
crossings, and thus effectually prevent their passage 
over them. The arrangement is clearly indicated in 
the accompanying illustration. At each side of the 
crossing is a series of hinged platforms, each series 
comprising a central platform between the rails and 
two outer platforms, one at each side of the track. 
These are separately hinged near their forward ends 
to one of the ties by means of rods passing through 
brackets on the platforms and supported in eyebolts 
in the ties. The rear ends of these platforms rest on 
the forward ends of another and a lower series of 
platforms. The latter are also hinged near their for- 
ward ends, but all on a single rod, and they are so 
connected as to swing together as a single platform. 
In operation, when an animal strays from the crossing 
and steps on the forward end of one of the platforms, 
the other end will fly up in front of it, and tend to 
frighten it away. But if this is not effective, and 
the animal proceeds past the hinge, the weight impos- 
ed on the forward end of the lower series of platforms 
will cause them all to rise in front of the animal, and 
thus effectually scare it off. A fence along each side 
of the railway prevents the animal from straying 
onto the track without first passing onto the hinged 
platforms. 
—_———  — 1-0 > ee 
SOLAR MOTOR. 

A solar motor which has recently been invented by 
Dr. E. P. Brown, of Cottonwood Falls, Kans., is illus- 
trated in the accompanying engraving. The apparatus 
embodies some very useful improvements over solar 
motors as heretofore constructed. The large reflector 
may, in time of storm, be reversed and lowered as in- 
dicated in one of the figures, when it will present much 
less resistance to the wind, and thus escape injury or 
destruction. The invention also comprises other im- 
provements, as will appear from the description of the 
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construction. Pivotally mounted at the left end of the 
base frame is a tower formed with two guide rails, on 
which a slide block is adapted to travel. The block is 
raised or lowered to the desired position by means of a 
rope attached thereto, which passes over a sheave wheel 
at the top of the tower, and is wound up on a drum at 
the base. The block supports one end of a tubular 
shaft, which at the opposite end is supported in a 
swivel bearing carried on a bracket fastened to the 
base frame. The reflector is mounted on this shaft by 
means of a pair of segmental racks, secured to the re- 
flector and adapted to mesh with suitable gearing car- 
ried in biocks on the shaft. The shaft at the center 
opens into a spherical boiler at the focus of the re- 
flector. Steam generated in the boiler is conducted by 
a pipe passing through the tubular shaft to an engine 
shown at the extreme right in the engraving. The 
tubular shaft carries a sprocket wheel, which has chain 
connection with gearing operated by a clock mechanism 
on the base frame. The clock train is driven by a 
weight suspended from the pulley at the top of the 
tower, and at intervals of two minutes it releases the 
reflector, which thereupon is rotated through a small 
angle by a second weight similarly hung. By this 
means the reflector is made to always bear the proper 
relation to the sun, so as to focus the sun’s rays on 
the boiler. The vertical movement or inclination of 
the reflector is attained by operating the gearing which 
meshes with the segmental racks on the reflector. 
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ATTACHMENT FOR BOLT-HEADING MACHINES. 


A useful attachment for bolt-heading or upsetting 
machines is-shown in the accompanying engraving. It 
is a device for holding the metal blank in place until 
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the movable die is moved up to the work, thus per- 
mitting the operation to be much more rapidly per- 
formed than usual. The attachment comprises a 
bracket secured to the bed-plate of the machine, and 
which carries a supporting bar suspended over the 
dies. Secured to this bar is a finger adapted, when 
in operation, to hold the work in a fixed die. Mounted 
in hangers on the main bracket is a spring-pressed 
rod, which at its outer end is pivotally connected to 
the supporting bar. A lever mounted on the main 
bracket carries at its upper end an inclined or cam 
surface, which bears against the spring-pressed rod. 
In operation the blank on which the head is to be 
formed is placed from the front in the channel of 
the fixed die, and then the cam lever is operated 
either by hand or foot power to move the spring- 
pressed rod, so that it will swing the finger into en- 
gagement with the work. While so held, the movable 
die is closed by the machine, and then the heading 
and upsetting operation is done. As the movable die 
moves toward the fixed die, a slot in the former will 
receive the lower portion of the finger. After the 
operation on the blank, the movable die moves back, 
enabling the work to drop out, which, ot course, re- 
lieves the pressure from the finger upon releasing the 
cam lever. Any length of bolt or rivet may be formed 
in a machine provided with this device by employing 
an adjustable abutment in the form of a screw, with 
the inner end passing into the die to engage with the 
end of the work. It will be evident that with this 
attachment work may not only be turned out rapidly, 
Dut there will be no waste material, as all short pieces 
ean be used nu, in short work. Mr. Joseph Skelton, 
413 King Sireet, West Melbourne, Australia, is the 
inventor of this attachment. 
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ODDITIES IN INVENTION. 
Sprenp-INDICATING ALARM.—A device has just been 


invented for notifying an automobilist, by the ringing 
of a bell, when his vehicle is exceeding a pre-deter- 
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mined speed limit, such, for instance, as the maximum 
limit fixed by law. It consists of a tube secured to 
the wheel of the vehicle and carrying a sliding weight 
therein, normally held against the inner end of the 
tube by a coil spring. When the wheel is in motion, 
the weight is thrown outward by centrifugal action, 
a distance varying with the speed of the wheel. When 
the speed limit is reached, the weight is thrown far 
enough to engage and make electrical contact with a 
screw held in an insulating block in the outer end of 
the tube. This screw connects with a contact piece on 
the wheel which, at each revolution, engages a sta- 
tionary contact on the vehicle frame. The circuit 
is thus completed to an electric bell, or an electric 
lamp if desired, to draw the attention of the automo- 
bilist. The tension of the spring may be adjusted to 
provide for any speed limit desired. 

Breab MIXER AND KNEADER.—A Connecticut inventor 
has just received a patent on the improved bread 
kneader which we illustrate herewith. It comprises 
a vessel, formed with a clamp-receiving socket under- 
neath its bottom, by which it may be permanently se- 
cured to a table or the like. At the top of the vessel 
is a detachable crosspiece, in which the operating 
crank of the machine is journaled. Depending from 
this crank is the beater, composed of a rod, bent to the 
torm indicated. Whenthe beater revolves through the 
mass of dough in the vessel, the dough is rolled over 
and over by the beater. If, however, the dough is too 
stiff to stick to the bottom of the vessel, it will be car- 
ried round and round without any rolling action. ‘To 
prevent this the inventor has formed a number of fin- 
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gers in the bottom of the vessel, which impede slid- 
ing movement of the dough, and insure being rolled 
by the beater. 

Fouving Door.—The accompanying illustration 
shows an improved folding door, which operates some- 
what on the !azy-tongs principle. It comprises a series 
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of door sections, which are secured at their outer ends 
to a series of bars joined to form lazy-tongs. The 
upper members of the lazy-tongs are pivoted on fixed 
pins, and the inner joints of the lazy-tongs carry roll- 
ers, which engage grooves in the vertical guide pieces 


FOLDING DOOR. 


provided at each side of the door frame. The guide 
pieces at one side are broken away, in the illustra- 
tion, to show detail. A counterweight is secured to 
a couple of cords, which pass over pulleys at the top 
ot the door frame and are attached to opposite sides 
ei the folding door near the center. The travel of 
the counterweight, it will be evident, amounts to one- 
half of the travel of the lowest door section, due to the 
multiplying motion of the lazy-tongs. A person may 
thus, by a short pull on the counterweight, raise the 
door to its full open position. 

Ax Heap.—A Pennsylvanian has recently devised a 
new type of ax head adapted to reduce friction between 
the ax and the wood, by reducing the bearing surface 
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of the ax to a minfmum. A series of grooves or re- 
cesses are cut in the face of the ax close to the cutting 
edge and back of these grooves the face is hollowed 
out as indicated in the accompanying illustration. 
FiLasu-Lamp.— We show herewith a convenient type 
of flash-lamp arranged for producing light by the 
burning of chemicals. From the sectional view it 
will be seen that the lamp comprises a burner head, 
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consisting of a central chamber provided with two 
valved ports, one leading up to a nozzle which pro- 
jects centrally through a pan at the top of the lamp, 
and the other to a coil of pipe lying above this pan. 
The coil is provided with a series of openings on its 
underside, through which the chemicals may pass out 
onto the pan. In operation the chemicals, which are 
supplied to the central chamber of the lamp, may, by 
proper manipulation of the valves, be permitted to 
pass up either through the nezzle, or through the 
coil, where they will be ignited. In the latter case a 
ring of flame will be produced above the pan. For the 
purpose of adjusting the valves when the lamp is 
supported above the reach of the hand, operating rods 
are provided which have worm gear connections with 
the valve stems. 

CaNE-HANDLE CAMERA.—A German inventor has re- 
cently produced a4 magazine camera, which is contained 
within the handle of a cane. Cane-handle cameras were 
invented a dozen 
or more years 
ago, and were de- 
signed especially 
for travelers. 
However, they 
proved impractic- 
able, owing to the 
fact that bul a 
small supply of 
plates or films 
could be carried 
at a time in the 
cane. The camera 
illustrated uses 
rolls of films, a 
number of which 
may be stored in 
the hollow crook 
of the _ handle. 
The film passes 
from its roller in 
the magazine over 
a plate, which 
guides it in the 
focal plane _ for 
exposure, and thence it is taken up on the receiving 
spool in a chamber below. When the entire film has 
been exposed upon the receiving spool, the side face 
of the cane handle is removed. The exposed film roll 
is then taken out, and a new one moved to position 
for use immediately back of the guide plate. 

Book-Support.—The number of patents on book-sup- 
ports does not seem to diminish. We show herewith 
one of the latest inventions in this line. It comprises 
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two leaves, hinged together, one of which is secured 
to an adjustable standard. The other leaf carries a 
stop piece, against which a book may be supported. 
When desired, the occupant of the chair may push his 
book or writing material on to the relatively station- 
ary leaf, and then fold over the movable leaf thereon, 
so that his work will always be handy wh:n the occu- 
pant resumes his seat. The book-stop on the movable 
leaf causes a space to be formed between the leaves 
when the book-support is folded. The book-support is 
provided with the usual vertical and angle adjusting 
devices, and is secured to the chair by a clamp. 

i a 

Brief Notes Concerning Patents, 

Charles Cranston, of Brooklyn, the inventor of the 
first under-cutting paper machine used in the United 
States, died recently at his home in Brooklyn. He 
was also the inventor of numerous other features 
of paper machinery, and for thirty years has been the 
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head of a machine plant at Williamsburg. During the 
war of the rebellion, he was closely associated with 
President Lincoln and for some time was the chief 
engineer of the President’s yacht. He entertained 
such pronounced views on the subject of slavery that 
he narrowly escaped lynching at the hands of a mob 
during the excitement following the John Brown 
raids. 


Steel fishing rods have been brought to such a state 
of perfection that they are now being sold extensively 
in the place of those of bamboo. It is said that they are 
handier to carry and are better balanced and can be 
weighted to suit the most fastidious taste. These rods 
are made of the finest tempered steel tubing, japanned. 
The eyelets are of German silver wired to the rod. 
The handle is of cork, the same as used on the wooden 
rods, but the joints are much superior to those of the 
bamboo, as the smaller section sinks three inches into 
the larger one, which makes it practically impossible 
for the rod to become disjointed when bent in use. 
It is said that the steel rod is much more sensitive 
than the wooden one and that every movement of the 
fish can be felt by the angler. 


A patent has been recently issued to A. B. Hunkins, 
of Winona, Minn., for an improvement in the manner 
of printing the name and address on newspapers which 
are to be sent through the mail. The device is to be 
attached to the perfecting press, and the name and 
address of the subscriber is printed at the same time 
that the paper is impressed. The printing wheel by 
which the impression is made is moved intermittently 
instead of continuously, as does the cylinder of a 
press. The new invention makes use of the linotypes 
made by the typesetting machines which are in gen- 
eral use in all parts of this country. It automatically 
takes one of these bars of metal from the storage 
galleys, inserts it in the printing wheel, and after the 
printing operation is completed, returns the line tn 
the galley. It requires the attention of but one oper- 
ator, who sets the galleys on the machine and removes 
them after use. The capacity of this machine is 
24,000 separate addresses per hour. 


All of the electrocutions which have taken place in 
the State of New York have been under the active man- 
agement of Electrician E. F. Davis, who installed the 
chair and who owns the patents covering the device. 
These functions have been alsolutely dependent o1 
the gentleman’s presence; and as the time for one 
of these affairs approached, there was always a fear 
that Mr. Davis would fail to be present. He has of- 
ficiated at the electrocution of over seventy murderers. 
Two years ago the Legislature of the State appro- 
priated $10,000 with which to purchase the machine 
and the patent rights, but at that time the inventor 
refused to sell. Since then, however, Mr. Davis has 
reconsidered, under the persuasion of Superintendent 
Collins, and has agreed to accept the sum. The last 
appropriation having gone by default, it is now neces- 
sary to make a new one, and the next session of the 
Legislature will be asked to do this. 


The tower portion of the Madison Square Garden is 
being remodeled at a cost of $10,000, for the pur- 
pose of affording increased laboratory facilities for 
Cooper Hewitt, son of the late Abram S. Hewitt and 
the inventor of the system of electric lighting which 
bears his name. Mr. Hewitt has had his workshops 
in the tower of the Garden for some time, and it was 
there that the Cooper Hewitt lamp was developed. 
The inventor now occupies the first, sixth, and seventh 
floors, and the improvements which have begun will 
give him the use of the remaining part of the tower. 
The alterations call for the entire remodeling of the 
tower. Additional floors will be put in, and the win- 
dows, which are now entirely ornamental, will be sup- 
plied with plate glass. The spiral staircase leading to 
the observation floor will be changed, and fireproof 
partitions will be erected. The Cooper Hewitt lamp 
is now largely used for the illumination of photo- 
graphic studios and shop windows. 

For years the planter and the spinner have been 
united in the hope that some one would invent a 
“roller” gin that would do the work, while ginners of 
cotton have recently been eager to get hold of some 
power capable of making a commercial or ‘“‘compressed” 
bale in the ginhouse. It is universally admitted that 
the saw-gin is almost, if not quite, as barbaric a de- 
spoiler in the separation of the cotton fiber from the 
seed as is the “compress” in forming the bale that 
is now bought and sold on the exchanges and shipped 
to the factories of the world. It is contended that the 
saw-gin actually wastes or destroys over 6 per cent of 
all the cotton raised in the Southern States. That 
meant this year the destruction of at least $50,000,000 
worth of property belonging to the farmers of the 
South. Again, it is claimed that by maltreatment and 
rough handling the saw-gin deprives the cotton filer 
of 40 per cent of its tensile strength. Mr. Edward At- 
kinson says that under present conditions fully 75 
per cent of the filer’s initial strength is destroyed.— 
Thomas Grasty in Southern Farm Magazine. 


NoveMBER 5, 1904. 


RECENTLY PATENTED INVENTIONS. 
Of Interest to Farmers. 

BIEKIILVE.—C. Luptorr, San Pedre de les 
Pines, B. F., Mexice. This beehive is particu- 
larly adapted fer use in place’ where there 
are sudden changes ef temperature, as in the 
high tablelands ef Mexice, where het days are 
fellewed by celd nights. Such cenditiens cause 
the less ef bee swarms every year by spring- 
dwindling if the bees are kept in hives ef the 
constructien which allews the sudden changes 
ef the euter temperature te influence the life 
ef the bees in their habitatiens. 


STACKER.—L. A. LampBern, Scettsville, 
Kan. Mr. Lamborn's inventien relates te a 
stacking apparatus adapted mere particularly 
for the han@ling ef bundled grain. The 
stacker is simple, pertable ana@ effective in ep- 
eratien, and may be successfully eperated by 
ene attendant at the pewer mechanism, this 
person alse varying the inclinatien ef the 
carrier frame, and anether te manipulate the 
chute. 
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ef the unchanged pest-check nete. Mr. Wer- 


cester accemplishes this ebject. 


BOTTLE.—R. G. Bavis, Het Springs, Ark. 
This bettle is se censtructed that after dis- 
charge ef its eriginal centents it cannet be 
refilled. The bettle is provided with a valve 
which leaves its seat te allew the liquid te 
pass freely eut. Sheuld an attempt be made 
te refill the bettle by placing it in liquid er 
by ferming a vacuum in the bettle and then 
inserting it in liquid, the liquid will ferce the 
valve tightly against its seat, and thus pre- 
vent refilling. 


CLOSURE FOR AIR-SHAI'TS.—M. SCHOLL 
and B. Groxretn, New Yerk, N. ¥Y. The prin- 
cipal ebject ef the inventien is te previde an 
impreved apparatus whereby air shafts in 
buildings may be autematically divided inte 
sections cerrespending te the fleers ef the 
building, whenever fire enters the airshaft te 
any censiderable extent. The inventien alse 
prevides means at each fleer for autematically 
clesing the air-shaft at that pvint, when de- 


‘ sired. 


Of General Interest. 


PHOTOGRAPHIC CAMERA.—M._ NI&LL, 
New Yerk, N. Y. In this case the inventien 
relates te imprevements in cameras, an ebject 
being te previde a camera ef nevel ferm and 
constructien and ef a size. te be readily carried 
in a vest-pecket. A further ebject is te pre- 
vide a nevel film-strip helder, with means fer 
eperating the same te meve the strip, whereby 
new er unexpesed surfaces are breught te ex- 
pesure pesitien. 

PROCESS OF MANUFACTURING ARTI- 
FICIAL STONE FROM MAGNESIT.—C, 
Gkoy un, Benn, Germany. This inventien has 
reference te a precess ef manufacturing arti- 
ficial stene frem exychlerid ef magnesium, and 
it is distinguished frem the precesses herete- 
fere in use by previding means whereby the 
sweating and efflerescence and the subsequent 
cracking ef the stenes as heretefere manu- 
factured is aveided and the stenes are given 
an increased hardness. 


TOY BANK.—A. Fons, New Yerk, N. Y. 
In carrying eut the present inventien Mr. 
Kents has particularly in view the previsien 
ef an article such as tey banks, safes, er the. 
like, the parts ef which are se cerrelated and! 
arranged that when ence a cein has been de- 
pesited in the bank it will be impessible te re- 
meve the same witheut a deer provided fer the | 
purpese er destreying the bank. | 

INBICATOR-CHART FOR BUSINESS EX- | 
CHANGES,-—A. J. DELAVIGNE, New Orleans, : 
La, Tae improvements in this case have ref-; 
erence mere especially te charts er beards fer 


use by cempanies er exchanges engaged in 
buying and selling—-say grain, cetten, or eil, 
for instance; and the principal ebject is to 
plevide means fer visually indicating beth’ 


buyers and sellers ef geeds, which particular ! 
effer' fer the purchase er sale may be accepted | 
by each buyer et seller and alse te previde i | 
board whereby business may be transacted be- | 
tween buyers an@ sellers even if ene of the twe 
parties sheuld be absent and alse arranged and 
operated se that nene but the clesers will 
know by whem the effers are made. 
WNVELOP ANB LEVPTER-SHUEET For 
SAME.—G. Arciininn, New Rechelle, N. Y. 
The inventer’s purpese is to previde a cen- 
struction ef an envelep and a letter er bill 
sheet especially adapted thereto which will 
admit ef a felding stub ferming a pertien ef 
the letter er sheet after having been addressed: 
en ene er beth sides te be passed threugh: 
openings in the envelep when the letter er bill : 
is placed therein and the stub be secured at the 
outer face ef the envelep in a manner te d@dis- 
close an address, rendering it unnecessary te 
write er print the address en the envelep. 
PUZZLI.—E. G. Jackson, San Francisce, ; 
Cal. In this puzzle a series ef slides are pe- 
sitiened upen a frame with their | 
lumerals in irregular erder, and they may | 
then be rearranged in censecutive erder by re- | 


Reman | 


leasing, say, “V’ and “X’’ by certain means, . 
then releasing "VI" and “VIII” by certain ' 
means. Without disengaging mere than ene end 


of cach slide at a time these may be breught inte 
the d:sired erder. Censiderable ingenuity may 
be invelved in accemplishing the purpese ef 
this entertaining device. ' 


METAL DAM.—-J. L. Woumrs, Butte, Ment. 
The ebject ef the improvement is to previde a 
dam were especially designed fer use in can- 
yens, streams, and ether waterways having 
stecp er slanting banks, which @am can be, 
readily set up, is exceedingly streng and adur-i 
able, and is arranged te dispense almest en- 
tirely with the use ef masenry and te allew ef 
building the dam without serieusly interfering | 


with the natural flew ef water in the water- 
way. 

POST-CHECI CURRENCY. I BB. Wor- 
c&stEeR, DLittsburg, Pa. This inventien relates 


te that class ef currency er meney which is | 
designed to be changed by the helder thereef | 
into a check payable enly te the payce named | 
thereon. The ebjects ef the pest-check cur- | 
reucy as new centemplated are net accem- 
plished, and the system is witheut practical 
efficiency in its present cenditien. It is neces- | 
sary te devise seme simple means which rena- 


‘ebject ef the 


el's the pest-check nete after it has been ence 
transfermed by the helder inte a check pay- 
able te the payee named thereen recegnizable 
at a glance and absolutely incapable ef being 
again transfermed inte a clese resemblance 


GARMENT-CLASP.—J. P. Witson, Chicage, 
Ill. he inventien relates to clasps that afferd 
gripping ends fer garment er hese supperters 
ana has fer its ebject te previde nevel details 
ef constrnction fer a garment clasp that adapt 
it fer a very reliable engagement with the gar- 
ment, aveid injury te the mest delicate fabric, 
and permit a quick and convenient release ef 
the material engaged by the clasp. 

PERPETUAL CALENBAR.—T. O'SuAcct- 
nuSSY, San Jese, Cal. The purpese ef the in- 
ventien is te previde a simple and accurate 
ferm ef perpetual calendar that may be set fer 
any menth in any year, leap year included, 
and in any century within the scepe ef the 
calendar, and the day ef week ef any date 
may be quickly and readily ascertained with- 
eut calculation en the part ef the eperater. 

TRIG@NOMI:T RICAL MBTIIR.—H. C. 
Tinney, Natchiteches, La. This meter is de- 
signed fer use by surveyors in the field fer 
finding, witheut calculatien, 
any remete ebject, er the height ef an ebject. 
It is alse serviceable in scheels fer the clearer 


and agitatien ef the centents, te avoid neise 
incident te flushing the erdinary cleset, and 
te previde fer flushing frem the rim after the 
centents ef the bewl er trap-seal have been 
discharged. 


WATER-CLOSET BOWL.—R. SCHMALMACK, 
Kyansville, Ind. ‘This inventien relates te an 
imprevement in wash-dewn water-cleset bewls, 
its ebject being te preduce a device wherein 
the flushing-water is divided inte twe parts, 


the bettem eutlet. It may be used equally 
well en wash-dewn bewls empleying siphenic 
actien, as well as these witheut such actien, 
an@ materially increases the efficiency ef beth 
types ef bewls. 

HOOT-TUL. 
N. Y. 


J. A. CALDWELL, Rechester, 
The ebject in this instance is te pre- 


erdinary er large bath-tub and having a drain- 
nipple adapted te engage in the bath-tub drain- 
pipe, thus permitting the running eff ef water 
frem the feet-tub without danger ef any ether 
water passing inte the large bath-tub and pes- 
sibly speiling the same. 


Machines and Mechanical 


BRILLING - MACHINE.--F. FL Werner, 
Crescent City, Cal. Mr. Iepler’s inventien is 
in the nature ef an impreved reck-drilling ma- 
chine ef that type in which a set ef retating 
hammers are made te act upen the end of the 
avill-bit and the latter, is turned and alse in 
which means are previded fer fercing a cen- 
tinueus stream ef water inte the drill-hele be- 
side the arill-bit to seften the reck and te 
clear eut the cuttings, se that the eperatien 
may be centinueus. 


BRICK-REPRESSING MACHINE.—C. W. 
PucH, Veedersburg, Ind. It is the ebject ef 
this imprevernent te previde a machine which 
is adapted fei’ autematically repressing bricks 
with great rapidity and ecenemy ef time and 


Devices, 


the distance te, 


teaching ef trigenemetrical functiens, since it . 
shews fer any angle the just prepertiens be-— 


tween the different lines within and witheut 
the circle te the radius. 
COUPLING. F. J. 
Mr. Carney’s invention relates te ceuplings 
adapted mere particularly fer use in connect- 
ing the piping of such receptacles as_ set 
urinals. Its principal ebjects are te previde 
a device ef this class which may be readily 
applied and remeved and which will preserve 
the integrity ef the jeint. 
WHIRLING TOY.—S. Brisrow, ‘Tepeka, 
Ikan. The tey censists ef a cene-shaped bedy, 


previded with vanes areund its base edge, and, 


attached by a cerd te a red. When the tey is 
held in the wind, it will be ferced eutward by 
the wind which impinges 
causing the tey te rapidly rotate. 
SEPARABLE HINGE.—S. F. Mumern, 
York, N. YY. The primary ebject ef Mr. Meek’s 
inventien is the previsien ef a simple and 
cheap construction, wherein ene ef the twe 
leaves ef a linge may be quickly cennected 
te ee disconnecied frem the ether, witheut 
remeving the pintle, and at the same time the 
twe leaves remain in engagement tnder nermal 
cenditiens in the service ef the article. The 
hinge may be se inanipulated as te everceme 
the practical difficulty met by experienced 
werkmen in hanging a deer by erdinary hinges, 


leaves en the deer simultaneeusly inte engage- 
ment with the hinge leaves en the jamb. 
TOY.--S. Jtrapo, New Yerk, N. Y. The 
purpese ef this invention is te previde a tey 
in which a iransparent cylinder is previded 


threugh epenings in any ene ef a series ef 


CarNuy, New Yerk, N.: 


against the vanes, 


_ Sieve with 
New 


j this difficulty censisting in bringing the hinge j far 


laber. ‘The bricks are received upen a travel- 
ing feed-belt and carried ferward te dies by 
which they are repressed and then automatical- 
ly discharged and depesited upen a cenveyer 
by which they are remeved frem the repress- 
ing machine. 

APPARATUS FOR FORMING 
ON GLASS.—F. Wackentreriu, New Yerk, N. 
Y. ‘This apparatus is intended fer forming 
screw-threads ef any desired pitch and ferm 
en glass cylinders, reds, and ether reund eb- 
jects. The inventer has discevered that by pre- 


viding a teel in the ferm of a disk composed | 


ef a hemegeneeus substance sufficiently bard 
te cut er grind inte the glass, by driving this 
teel revelubly at a high rate ef speed, and by 
feeding the werk against the periphery ef the 
teel he is enabled te ferm a thread ef any 
desired sert areund the surface ef the werk. 
CLOTH-CLEANING BRUSH FOR FLOUR- 
BOLTING MACHINES.—L. Jonxrs, Celunmibus, 
Ohie. 
ply each sieve having a cleth 
pendent cleaner. 


with an inde- 
Another is te previde each 


which derives its impetus frem the motions ef 
the sieve-bex, the same being prepelled back- 
ward and ferwai'd by the arlangement ef its 
mechanism se as te subject the entire surface 


ef the belting-silk te the centinual actien ef a. 
brush er brushes, which brushes many be sus- ' 


tained in pesitien by belts and springs ei: 
ether suitable devices. 
BASKET - MACIIINE. ---- C. 
Jeseph, Mich. ‘The inventien relates te basket- 
machines, the ebject ef Mu. Inberg’s several 
imprevements being te render the machine, as 
as practicable, autematic and te present 
certai peints ef advantage. This machine has 
been tried in actual practice, and it is feund 
that the twe hancl-levers are quite adequate 
te handle it. thereby making its actien te a 


ENBIEKG, St. 


_great extent autematic. 


‘having means by which a ball er ether relling: 
, ebject passes and ledges in pockets er passes ' 


disks er retating receivers meunted to revelve | 
in the cylinder and@ finally passes eut threugh : 


the base fer the cylinder, having apertures 
therein and a depression arranged areund the 
apertures, which apertures lead te expesed 
chambers in the base. any ene ef which may 
finally receive the ball. 


Household Utilities, 

BED OR C@UCIL—F. W. Borcknr, 
land. Cal. The object ef this inventien is te 
previde a bed, couch, sefa, er the like which 
may be readily adjusted frem the herizental 
te any desired inclinatien. This end the in- 
ventor attains by certain nevel devices mount- 
ed en the bed-frame and having connection 
with a supplemental er slat frame, which is 
piveted en the main frame an@ which carrics 
the mattress and bedclethes. 

EGG-BEATER. W. Vo Paney and TT. IL 
Bussry. Charters owers. Queensland, Austra- 
lia. In this patent the inventien relates te 
improvements in a culinary device fer beating 
eggs, for 
sponge and ether 
er for any kind ef substance. 
imprevement 
simple, cenvenient, and cheap article 
rapidly and easily beating feed substances, 

WATER-CLOSHT BOWL.—M. B. TELFRICH 
and I Wi. KinGserny, Evansville. Ind. In 
this case an ebject is te previde a censtructien 
for washing dewn the cleset witheut er with 


cakes, and fer beating milk 
The primary 


fer 


Oak- ' 


beating and mixing cempeunds fer: 
| shape. 


is te preduce a, 


SLACK-THREAB CONTROLLER FOR SEW- 
ING-MACIIINES.—IT. MANNING, Ja Fester 
Lane, Lenden, Ingland. ‘This inventien re- 
lates te the leck-stitch sewing-machine de- 
scribed in an application fer a prier United 
States patent, in which all the mevements are 
derived frem enly three cams an@ practically 


the entire eperative mechanism is situated be- | 


neath the werk-plate. The present invention 
relates te an impreved take-up device fer the 
thread. 


BARREL SOAKING ANB RINSING Ma- 
CIINE.—H. Reintnenr, New Orleans. La. In 
this case the inventien refers te washing ap- 
paratus; and its ebject is te previde a machine 
arranged te subject the exterie:: and the in- 
terier ef a barrel er like package te the actien 
ef het er celd water fer seaking the package 
and thereughly cleansing and rinsing the same 
in a cemparatively shert time and witheut the 
aid ef skilled laber. 


STONE-SA WING MACHINIG. J. Bo WaAn- 
tay, New Yerk, N. Y. In this patent the eb- 
ject ef the invention is the previsien ef a new 
and impreved stene-sawing machine arranged 
fer making straight er curved cuts in the 
stene bleck te cut the latter te any desired 
The invention censists ef nevel feat- 
ures and is intended te efficiently serve the 
purpese fer which it is designed. 

TUBE-WELDING MACHINE.—W.  Bykp, 
, Winnipeg, Canada. Mr. Byrad’s imprevement 
has reference te a machine which upen chang- 
ing the teels thereef may be empleyed either 
fer cutting tubing er fer welding tegether twe 
sections ef the same. 


ene seing te the rim eutlet and the ether te: 


vide a tub that may be readily placed in an |! 


THREABS ! 


One purpese ef the inventien is te sup-; 


an autematically-eperating binsh | 
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mandrel and welding teels are driven around 
the euter surface ef the tube at the point ef 
the weld. 

VISE.—C. II. Rrvrs, Wausa, Neb. In this 
patent the improvement relates te a_ class 
! wherein the jaws ef the vise are clesed by feet- 
pressure, and has fer its ebject te previde 
|nevel details ef censtructien fer a vise ef the 
‘character indicated which adapt it te srip and 
held articles very firmly and permit their re- 
lease by slight manual effert. 


Prime Movers and Their Accessories. 

STEAM-TRAP.—R. B. TackApenny, Lewis- 
|ten, Me. Theinventien prevides a nevel man- 
ner of mounting ene element ef the means for 
‘transmitting movement ef the fleat se that this 
element may be readily and fully adjusted from 
; the exterier ef the trap, thus regulating the 
| level te which the water is allewed te rise. A 
,nevel diaphragm is also provided fer operating 
the eutlet valve, this arrangement aveiding 
the use ef the stuffing bex an@ the frictien 
incident therete. 

COOLING ANB LUBRICATING CRANK- 
CASE ENGINES. R. L. Bow sax, Pineville, 
Ky. In crank-case steam engines ef the usual 
type great difficulty has been experienced in 
Keeping the bearings ceel and preperly lubri- 
cated. ‘The present inventien prevides a nevel 
precess and apparatus fer ceeling and lubri- 
cating the bearings, in which the crank-case is 
never allewed te reach a high temperature and 
the eil is neither emulsified ner ceeked, but is 
censtantly remeved in nermal Cenditien frem 
the crank-case as it accumulates, and is sepa- 
rated by gravity and used ever and ever again, 


LUBRICATOR.—E. CLArk. Winslew, Ari- 
gena. Mr. Clark’s invention is an imprevement 
ja lubricaters especially designed fer use in 
cennectien with the relief valve ef a _ lece- 
iuotive steam chest fer the purpese ef feeding 
graphite er ether lubricant inte the valves er 
cylinders ef the lecemetive, while the latter is 
drifting with the steam shut eff. 

C@®OLING MECILANISM YOR EXPLOSIVE- 
ENGINES.—F. Reatau, Oak Cliff, Texas. This 
invention relates to a means fer air-ceeling 
‘eylinders ef internal-combustion engines and 
‘ether machinery. ‘The leading feature is the 
fermation in e en the cylinder walls ef an 
_air passage er passages and in se arranging 
parts that mevement ef piston brings a circu- 
latien ef air threugh this passage, such circu- 
latien extending inte intcrior ef cylinder to 
,ceel pisten as well. l’referably. and especially 
in case of adaptatien te internal-combusion en- 
gies, the engine balance-wheel is forucd with 
fan-blades. These act at mouth of alr-passage 
te accelerate ail’ current an@ assist actien ef 
pisten with respect te such contents. Com- 
pared with ether systems now usea@, this me- 
chanism, ewing te pesitiveness and thereugh- 
ness ef ait circulatien, musi give much greater 
efficiency. 


| Railways and Their Accessories. 

MEVAL CROSS-TIKD AND RAIL-FASTEN- 
ER. DB. S. Sawynrnr. Id} Pase, “oxus, and C. C. 
Buy, Albuquerque, New Mex. The object in 
this case is te provide details ef construction 
fer a plate-metal cress-tie and track-rail-fast- 
ening means that engage the tic, whereby ihe 
is afferded means that adapt it for 
the suppert ef a heavy weight. although a 
limited area and weight ef plate metal is uscd 
|in its censti‘uctien; and the track-rails are 
| held secured en said cress-tie in a reliable 
‘manner, which permits remeval of the track 
‘rails as eccasien A further obyect 
lis to se censtruct the fastening means that 
‘rails ef different weights and thickness ef rail- 
bascs may be clamped upon the impreved cress- 
tie. 

COMBINED CHECK-LOLDER ANB MATCHL 
VPLATI..—M. J. Buvans, New York, N. YY. The 
inventien ef Mr. Bevans relates te a cembina- 
tional device capable ef use beth as a check- 
helder and as a match-plate. Ilis inventien 


| cress-tie 


Tenses 


alse censists ef certain improvements in the 
device censidered as ao vecheck-holder.” | The 
device enables a passenger to remnin undis- 


turbed in regard te care of check and free to 
read er cenduct himself in any way @esired. 
The match-plate is meunted very ccnveniently 
fer his purpeses. 


Pertaining to Vehicles. 

COMPOUND VEHICLE -Wilkiieh,. --b. 
Oniven, Oswege, N. Y. The object ef the in- 
venter is te previde details ef censtructien 
(fer a wheel fer use en railroad-cars, tractien- 
engines, autemebiles, read-wagons, er vehicles 
designed te travel ever uneven reads ot be 
moved ever soft sreund en a road er in a field 
an@ which in service will minimize the power 
required te prepel er draw the vehicle, and 
furthermere, te render the mevement smeeth 
and adapt it te maintain an upright pesition 
traveling over a reugh er inclined read-bed. 

PROTECTOR FOR PNEUMATIC TIRES. 
J. OW Burxay. Madisen Station. Ala. ir. 
; Burnam’s invention belengs te the class of 
‘pretecters fer elastic wheel tires ef aitoino- 
biles, bicycles, and ether vehicles, which are 
adapted fer applicatien te the tread ef such 
| tires witheut inclesing the bedy ef the same, 
and whese purpese is te preleng the life of 
lthe tire by taking mest ef the frictien and 
‘wear incident te use. 


M. 


Nove. Copies ef any of these patents will 
| be furnished by Munn & Ce. fer ten cents each. 


It belengs te that class ! Please state the name ef the patentee, title ef 


siphenic actien, te de away with all splashing in which the tube te be welded is placed ever a the inventien, and date ef: the paper. 


326 


Business and Personal Wants. 


READ THIS C@®LUMN CAREFULLY.—You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. 
facture these goods write us at once and we wil! : 
send you the name and address of the party desir- 
ing themformation. Iu every case it is neces-, 
sary to give the number of the inquiry. 


TIUNN & CO. 


Marine Iren Werks. Chicago. Catalegue free. ! 


If you ery : 


Scientific Armerican 


HINTS. TO CORRESPONDENTS. 
Names and Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and not for publication. 


. References to former articles or answers should give 


fnquiry No. 6126.—Fer quetatiens en packing 
{ius in parts, alse ter the mecessary machinery 1 put- 
ting them tegether. 


AUTos.—Duryea Pewer Co., Reading, Pa. 


Inquiry No. 61:27.—For makers ef tire-setting 
4nd shrinking machines. 


“1, 8.” Metal Polish. 


Vuantev No. 6128.—ler parties te manufacture 
agrivuilaral implements in quantities. 


Indianapelis. Samoles free. 


Perforated Metals, Ifarrington & King Perferating - 
Co., Chicage. : 
Inquiry No. 6429.—For makers ef iron tanks fer 


stering water, about 50 barre! capacity, for country resi- 
dence. 


Handle & Speke Mchy. 
Chagrin Falls, O. 


Inquiry No. 6130.- 
ing silverware. 


@ber Mfg. Ce. 10 Bell St., 


Fer makers of euttits fer plat | 
If it is apaper tuse we can supply it. Textile Tube 
Cempany, Fall River, Mass. 

Inquiry No. 61314.—For an engine of the vertical 
inverted, fere and aft cumpeund er triple expansion 
type, having high-pressure cylinder abeut 4 inches dia- 
meter and 4 tw 43g inches streke, with propertions of 
intermediate and low pressure ~ylinders suitable te work . 
an initial pressure ws high as 7@0 pounds to ran the 
engine at abeut 498 pounds under ordinary werk. 

Sawmill machinery and eutfits manufactured by the 
Lane Mfg. Ce.. Bex 13, Mentvelier, Vt. 


Inquiry No. 6132.—l'or makers of wire nail-mak- 


inz machines. 

Agents wanted to sell the Ryede puzzle. Sample by 
Mail fer 10c. Ryede Specialty Werks, Rochester, N. Y. : 

Inquiry No. 6133.—Fer makers of pucket electria 
lights, having the liquid system, net dry battery. 

Ir you wish to buy patonts en iniventiens or sell 
them, write Chas. A. Scott,340 Cutler Building, Rech- 
ester, N. Y. 


Inauiry No. 6134.—Fer manufacturers ef Ger- 
wat silver seamless bard-drawn tubing 313-16 inches 


We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. werk, etc. 
Metal Nevelty Works, 43 Catiai Street, Chicago. 


Ing uiry No. 6135.—Fer makers of “Feather! 
Weight Sterediypes.” 


Patented inventiens ef brass, sbrenze, compnsitien er 
aluminum censtructien placed en market. Write to 
AMerican Brass Feundry Ce., Hyde Park, Muss. 

Inquiry No. 6136.—Fer the address ef the ‘Union 
Cash liegister Ce.” 

The celesrated ‘** Hernsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Cemvany, 

Foot of East 138th Street. New York. 

Inquiry No, G137.—Fer manufacturers of ma- 
chines tor making mandelin and guitar buss strings. 

Manufacturers et patent articles, dies, metal stamp- i 
ing, Screw machine werk, hardware specialtieu, machin- | 
ery una toois. @uadriga Manufacturing Cempany, 18 
South Canal Street, Chicage. 

Inquiry No. 6128, 
the Tower Coupier Ce. 

Adding, multiplying and dividing 
Felt & Tarraut Mtg. Co, Chicago. 


Inquiry No. 6139.—For parties handing matl 
order novelties. 


—For the present address of 


machine, allin one. 


W ANTED.— Address of the makers ef latest. machines 
for curling hair fer uvhelstery purposes. C. Nelan &: 
Sons, Devenshire Street, Cerk, Ireland. 


Mnauiry No. GiA0.—For an apparatus for quickly | 
de.crimtining the intrinsic value of varigus Coals. 


| 

' 

' 

| 

I 

For, S.vue.-Patent on weed split pulley can we | 
bought at a bargain. ‘There is nene better manutac- ; 
tured. Address IF. J. Ranferd, 22 State St., | 
2 as zl | 
Inquiry No. 6141.—Uor manufacturers ef Cast j 
' 


steel wheel centers for locemOtives, tenders umd wa- 
gens. 


Seneca Falls. 


Cemplete Machine Shop for Sale.—Fer manufuctur-— 
ing small articles and novelties. With steck of geed-~ 
selling novelties and all erders. Price $2300. A. Weg- 
ener, 482 E. 71st Street, New Yerk. 

Inquiry No. 614%.—Wanted, to purchase or lease 
on royalty a goed patent, preferably iu tne mardware 
line. 

@= Send fer new and complete catalogue of Scientific 
and ether Beeks fer sale by Munn & Co., 361 Broadway, 
New York. Free en application, 


Inqunivy No. 6443.—For parties te make soft rub- 
ber goods, such astey balleens. 


Inquiry Ne. 6144.—Fer makers ef plate mirrers 
suitable fer mantels. 


Inquiry No. 6345.—For manufacturers of a cot- 
ton candy-making machine. 


Inquiry No. 6146.—For makers ef small 


lamp 
chimneys used in “ailread signals. 


Inaniry No. 6147,.—Fer dealers in stxg horn for 
bandles of knives; either cut in leugtns or whole 
horns. 


Adtaniry No. G@L4as. Ror 
‘American Lerse *navel.” 


Inquiry No. 6149.—For machinery fer makinz' 
slat ane wire fencing. 


manufacturers of the: 


Inquitv No, 6150.--For makers of the “ Black 
Diamend” incandescent gas mantles. 


Inquiry No, 6151.—For whelesale dealers in sup- 
plies fer making tishiny poles, as split bamboo, hanclies, 
etc. 


G152.—For manufacturers of weod- 


Inquiry N, 
inery. 


working mac 


Tnauiry Na. 64153.—For manufacturers of boil 
ers, en ives, dynamos, incandescent tarps, pumps, 
wire, curd, sockets, ete, 


Inquiry No. 6154.— 
d_livery wagons, 

Inaqnivy No. 6455.—For prices and particulars of 
steum stamp quartz mille. 


Fer parties who build motor 


Tuauiry No. 6156.—Fer dealers in perforated zinc 
and ceurse ana fine woven wire screcus. 

Inqviry No. 6157.—For complete outfit for a 
foundry «nd machine shep for doing repair work from 
lecemetives dewn. 

Inguiry No. 615S.—For makers of teols for bent 
iren work. 

Inquiry No. 6459.—For makers of legitimate, 
com-controlled slot machines, moving pictures, ete. 


Inquiry No. 6160.—For machines for weving, re- 
planting and pulling up reots of trees. 


Inquiry No. 6161,—I*or manufacturers of coin- 
counting Machines. 


; advance. 


AY 


date of paper and page or number of question. 


Vand high amperage results. 


Inquiries not answered in reasonable time should be' 


repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 


+ Special Written Information on matters of personal 
rather than general interest cannot be expected’ 


without remuneration. 


. Scientific American Supplements referred to may be 


had at the office. Price 10 cents each. 

Books referred tO promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9472) M.K. says: I take the liberty 


‘ of addressing you in view of securing the fol- 


lowing information, for which { thank you in 
Kindly tell me how the field of an 
allernating-current motor, of the Westing- 
house type, is wound. A. There are many forms 
of alternating-current motors made by 


each must take’ the resistance increases from the trolley to the 


the | 


Westinghouse Company, the windings of which ; 


differ from each other. Each one is wound 
after its kind. 
house Company, they will 
ing to explain to you any particular type in 
which you may be interested. In general, it 
may be said that the polyphase motor does 


If you apply to the Westing- | 
doubtless be will-' 


not resemble a dynamo in its windings as close- : 
‘the license of the Association of Licensed Auto- 


ly as does the direct-current motor. Polyphase 
motors have a stationary and a rotating part; 
the stationary part is called a stator, and the 
rotating part is called a rotor. The stator in 
most moturs has sets of coils in which the poly- 
phase currents produce a rotary field. The 
rotor has closed coils in Which the field pro- 
duces closed currents, with the result that a 
torque or pulling force is produced, which 
causes the rotor to turn around, following the 
pull of the rotary field. The coils of the rotor 
may be copper bars imbedded in slits of the 
laminated steel or iron core. ‘These bars are 
connected to copper collars at the ends of the 
rotors. Such an arrangement is called a squir- 
rel cage rotor, or armature. See Sheldon’s ‘‘Al- 
ternating Current Machines,’ price $2.50. 
(9473) E. H. A. asks: Would not an 
expanding jet of steam travel slower at its ex- 
panded end than at its issuing end? If so, is 
it not paradoxical or illogical to enlarge the 
compound end of the Parsons steam turbine, so 
as to cause the blades at that end to revolve 
at a higher speed than the first sections of 
buckets getting the liveliest steam? A. The ve- 


locity of steam in an expanding nozzle varies 
‘ adiabatically and inversely with the increasing 
_area of the nozzle. 


Its expansion in the in- 
verted cone does not increase its velocity, but 
does increase its area of impact on the blades 
of the turbine, and so balances the loss of 
velocity. The velocity of steam issuing from a 


; nogzle to the atmosphere at 1@®@ pounds pres- 


sure is 898 feet per second; while if issuing into 
a vacuum from the same pressure it is 1,700 
feet per second, which suggests the enlarged ter- 
minal sections of the steam turbine as a con- 


; densing engine. 


(9474) R. G. B. asks: 


any constant relation between watts and foot. 


pounds per second? 55@ foot pounds per sec- 
ond equals 1 horse power. 746 watts equals 
1 horse power. Can foot pounds be calculated 
in watts, and vice versa? <A. You say ‘55@ 
foot pounds per second equals 1 horse power, 
and 746 watts equals 1 horse power.” 
things which are cyual to the same thing are, 
in the same sense, equal to each other, 
you not say, 
746 watts? 


so as long as the motor runs. Watts and foot 
pounds are interchangeable as given above. 


9 
a 


‘ low can the horse power of a single-cylinder, 


gasoline engine be deter- 
cal- 


yertical, two-cycle, 
mined, when the apparatus necessary for 


Since : 
_A TEXTBOOK ON 
why do; 
55@ foot pounds per second equals © 
746 watts will in 1 second exert a’ 
‘horse power in a motor, and will continue to do 


culating the brake horse power is not at hand?. 


There are but two reliable methods of test- 


ing the power of a gasoline engine. I*irsi. the 


indicated power as registered on a card by an, 


indicator, from which the mean prcsstre may 
be measured and the indicated horse-power com- 
puted. Second, the actual or brake horse-power 
taken by a Prony or any other form of brake. 
The difference between the indicated and brake 
horse-power is the power lost by the friction 
of the engine. ‘!hird. a method based on the 
heat units of the fuel fed to the engine in a 
given time, from which must be deducted the 


the dynamo, a current of about twenty volts rections for making a simple and 


‘amples and their 
1. Is there’ 


When the car 13 
at the place tapped, the voltage is highest, and 
diminishes as the car proceeds from that point ; 
also when the car stops the current stops, thus 
causing a current which is not continual. Will 
passing the current through a storage battery, 
or some other receptacle, produce a continual 
current between the ‘governor’? and dynamo? 
A. You say you find a drop of voltage of twen- 
ty when a wire is taken from a street rail di- 
rect to the dynamo, which is highest when the 
car is at the place tapped. ‘The voltage is 
then highest because the resistance in ohms is 
less from the trolley wire to the dynamo. As 
the car goes away further from the dynamo, 


dynamo, and thus the drop of voltage from the 
place tapped to the dynamo is less. ‘There are 
the same volts all the time from the plus wire 
to the dynamo, except for the drop between the 
dynamo and the trolley along the plus wire, 
which is usually the upper wire, on which the 
trolley bears. When the car stops, current is 
shut off, and of course none shows on the wire 
you have cut in between the rail and the dy- 
namo. Passing the current through a storage 
battery will not help the current. If a storage 
battery is charged from the return current of 
a trolley line, that battery can be afterward 
used. 


NEW BOOKS, ETC. 


HANDBOOK OF GASOLINE AUTOMOBILES. 
Association of Licensed Automobile 
Manufacturers. New York. 1904. 
Pp. 83. 

It is seldom that we review a catalogue, but 
in the present instance it is merited, as it illus- 
trates all the principal types of automobiles 
which are manufactured and imported under 


mobile Mantfacturers, under the basic patent 
granted to George B. Selden. The catalogue 
is beautifully gotten up, and shows a very 
large number of types of machines. It is an 
admirable book of reference, and should be in 
the possession of all who are interested in auto- 
mobiling. 


Gotp Assaytinc. By H. Joshua Phillips. 


New York: D. Van Nostrand Cora- 
pany, 1904. &8vo.; pp. 138. Price, 
$2.50. 


This work is a practical handbook for the 
use of chemists and assayists. It contains, be- 
sides opening chapters on the natural appear- 
ance and forms of gold, its physical characters 
and chemical properties, and the sampling of 
gold ore, articles on the assay furnace, cupe- 
lation, parting, scorification, the assay of 
bullion, and assays in cyanidation, chlorina- 
tion, and amalga .tion processes, which are 
all thoroughly described. A valuable appendix 
contains much information about the coinage 
of the different countries, and the amount of 
gold produced by various well-known mining 
districts. A very complete index aids in mak- 
ing the book useful. 


MopERN BLEcTRIcITy. By James Henry, 
M.E., and Karel J. Hora, M.Sc.  Chi- 
cago: Laird & Lee, 1904. 12mo.; pp. 
355; 150 cuts. Price, $1. 

This volume is intended as a practical hand- 
book for students, apprentices, and electrical 
engineers. Besides the principles and formu- 
las governing electricity, which, by the way, 
are presented in as simple a manner as pos- 
sible, the book contains many practical ex- 
answers, from the study of 
which much useful knowledge may be obtained. 
The scope of the book is considerable, dealing 
as it does in the first place with static elec- 
tricity and ending with X-rays, wireless tele- 
graphy, and radium. Besides having this wide 
scope, it also deals with electrical machinery, 
batteries, wiring, etc., in a very practical man- 
ner. 


CERAMIC CALCULATIONS. 
By W. Jackson, A.R.C.S. New York: 
Longmans, Green & Co., 1904. 12mo.; 
pp. 67. Price, $1. 

This book is not a practical work on pottery 
and porcelain manufacture, but is given up 
wholly to mathematical calculatious and the 
like, which will be found of use to all students 
and workers in clay, pottery, and por'celain. 
Among other things, it treats of the loss of 
weight of potter’s marcria! on drying and fir- 
ing; of the fitness of ground materials; the 
calculation of formus« of compounds from 
their percentage compositions, and vice versa; 
the compounéing of mixtures of definite cem- 
position from substances of known chemical 
composition, and the application of this knowl- 
edge to the complete synthesis of mixtures of 
known formul# from raw materials of given 
composition. The rational analysis of clays. 
and the methods of calculation based upon it, 
as well as the application of such analysis to 
the synthesis of bodies, is another of the sub- 


heat units carried off in the exhaust by the jects dealt with. 
cooling water, and by radiation, leaving @ bale may iy MACHINES anv Recorps. By S. 
ance assignable to indicated power. Still an- R. Bottone. London: Guilbert Pit- 
other method of determining the “power te hae man, 1904. 12mo.; pp. 86; 40 illus- 
Renard dynarnometrie fan described in Sur- trations. Price, 60 cents. 
pupae Noe 1480, This book is the Jatest addition to the series 
(9475) H. H. C. asks: Will youtjon electric and scientific subjects from the 
kindly answer me in the Notes and Queries} pen of that well-known experimentalist, Mv. 
column of the Sciunrivre AMertcan the fol-| S$. R. Bottene. It describes the principles and 
lowing question: 7 find that when the street-; methods of constructing yarious sound-repro- 
car tracks are connected with a direct line to| ducing machines, and also gives practical di- 
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phonograph. A brief historical outline of the 
work of different experimenters, which has led 
to the perfection of the phonograph, is also 
included. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 25, 1904 
AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


Acid and making same, ureide of dialkyl- 

acetic, Fischer & von Mering .......+++ 773,251 
Advertising device, L. L. M. Salsbury.... 773,526 
Air, apparatus for the electrical treatment 


of, Mitchell & Parks ........ T7T3,40T 
Alloys, making, R. S. Andersen 773,450 
Aniulguniating machine, G. CG. Scott ...... 773,266 
Antiseptic attachment for telephone mouth- 

pieces, G. If. Grimm ................ 773,286 
Arch construction, G. L. Junge . 773,149 
Arcefacter, A. P. Stokes .......... -- 773,299 
Automobile frame, Ff. W. Darnssaedt .... 773,48U 
Automobile throttle and steering lever, C. 

W. Meyer .. 772,949 
Awning locking de 773,311 
Bag, H. S. Moses 773,514 
Bake pan basting and roasting attachment, 

N. T. & R. B. Benford ...... 772,997 
Baling press, M. J. Foster ...... 772, 929 
Baling press, W. T. Hulscher .... 32¢ 
Baling press, J. W. & W. C. Lindsay 


Basin fixture and basin, wash, C. H. . 773,408 
Basket, folding, W. Hizer ............ 773,500 
Basket. making machine, A. Pohorzeleck.... 773,520 
Battery. See Electric battery. 

Bearing, shaft, E. R. Smith....... eeeeeee 173,232 
Bed and lifter, invaJid, L. O, Martin ...... 772,948 
Bed heating or cooling device, I. H. Fineb- 

UM weeeeeee 5 773,128 
Bedstead, A. -. 773,381 
Bedstead corner fastening, metallic, J. P. 

WPL PAM. oe darles. hse alder Seca araleraaieleaialaceae a. 773,283 
Bedstead, foldable metallic, C. P. Brown.. 773,468 
Beet blocking machine, BG. J. Young »« 773,178 


Belt support, J. DB. Gunn............ 


773,254 


Belt support, conveyer, W. R. Smith... 772,968 
Billiard cuc, Bourget & Robert....... - 773,189 
Binder for leaves or sheets, adjustable, 

EL Robinson 2... eee ee ccc eee eens 773,225 
Blanket attachment, EH. S. Burwell 773,193 
Block signal, electrical, H. Brooks... 773,369 
Block signal system, H. W. Souder........ 778,040 


Blower and fire screen, combined, Bloom & 


Krebs. - a 772,918 
Blowpipe, IE. “IL. ‘ 'Posdick | 773,203 
Boats, suoyancy regulating apparatus “for 

submarine, L. Y. Spear ........... ++ 772,970 
Bobbin, J. G. Bierich ........0.. 0s. cee ee 773,185 
Bolt pointing and threading machine, C. 

Bos (MOON repice fave bite os aed arenes @rsratend ce dhale 773,513 
Book, manifolding account, U. G. Daugh- 

OECY* 2k lees adie ea te eke ee dS otasare 773, 06-4 


Boot er shoe polishing machine, R. S Speer 773,432 


Bottle, J. G Swindell .................08. T78,435 
Bottle holder guard = or _ protector. 
Schneider oo eies.oe gaye s cae Sewers a0 tae 

Bottle holding device, J. F. Christin 

Bottle, non-refillable, F. A. Heath... 

Bottle, non-refillable, W. Rolbinson.. 

Bottle, non-refillable, C. Medley.... 

Bottle stopper, F. Scheidt 

Box lid holder, H. @tt .............. 


Box plate and attachment therefor, H. 


Cann. PeiSSUC 1... ee eee eee eee eee e ees 
Box strap, O. Arendt 
Bracket, O. B. Kaiser .. 
Brake, F. H. White 


173, 003 
truck 
++ TT2.916 
« 773,429 
773,014 
+ TT3,283 
773,244 


Brake beam, S. A. Crone 
Brake mechanism, supplementary 
frame for, W. G. Macl.aughblin.. 
Bridle bit, H. A. Sievert 
Brush construction, C. Karpp ....... 
Buckle, backband, J. B. Smith 
Building block, M. Brothers 


Building block an@ wall, O. Gelbaar 773,493 
Building construction, A. Menczarskti 773,215 
Building coustruction, E. May ..... 773,404 
Button backing, display, D. Pudlin T73, AID 
Cabinet, G. Wazlavik  ........ eee eae, .. 172,982 
Cabinet, picture, C. Wogenstahl « 172,992 
Cabinet work, knockdown sectional, 

Pri€SMeVer cciiedne ed aad vedas eves os TT 1GL 
Cableway. T. S. Miller ........... » 773,295 
Calculating machine, CGC. Hamann - 772,935 
Caleulating machine, W. Rabich, et al. 778, 100 


Caleulator, logarithmic. - 773,235, 


E. A. Sperry... 


Camera enlarging attachment. A. L. Swartz. 772,976 
Camera. Panorninic. L. J. Smith .......... 773,348 
Can. See Milk can. 

Candy pulling machine, J. H. Volkmann.. 772,981 
Cur brake, A. Brown 773.190 
Car coupling, S. Morris ee 778,153 
Car coupling, W. Wrissht « 173,447 
Car coupling, L. Bottenstein 773,466 
Car door operating gear, coal or coke, 

I. Wiesel, Jr., reissue .............. 12,279 
Car fender, street, E. H. Schulze ... T72.9G65 
Car, freight, S. J. Cottman T73, 126 
Car platform operating device, J. J. Cotting- 

NAM. 2 ese. oie ee ene ee as cae Saree T7302 
Car, railway, H. J. Bayard ...... 773,273 
Car, railway, J. H. Bruce . ~- 773,470 
Car, stock. A. Stucki . ~- TT2,97b 
Carbon analysis, G. O. S « 178,529 
Carbureter, CG R. Smith .... we T7325! 
Carbureter, C. W. Hinman - 173,322 
Carbureter for hydrocarbon 

Wars. i525 ebm 8s aleta od Sete lace ia ell oes sro asion 772,979 
Carousel, portable street or road, MacDon- 

ald & Veale ............., 773,292 
Carpet laying tool, F. D. Sickles . {75,428 
Carpet rag looper, C. F. Close 773,001 
Carpet stretcher, J. HW. Lynch ....... -. 772,945 
Carpet stretcher, H. Verheul . 772,980 
Cartridge belt, woven, W. C. Fisher - 773,066 
Cash register, T. Carney ............. --- 773,051 
Cash register, T. Carroll... 773,054 
Cash register, J. P. Cleal 773,060 
Cash register, G. S. Green . 773,071 
Cash register, J. Tu. Grobet 773,073 
Cash register, C.  Laurick . 773,081 
Cash register, W. H. Muzzy 773,091 
Cash register, I’. J. Nutting 773,094 
Cash register, FP. C. Osborn .. 773,096 
Cash register, J. W. See .... - 773,102 
Cash register, J. A. Werner .... 73d 08 
Cash register, FH. B. Whitchouse 773,109 
Cash register, Baker & Wolf ...... 773,115 
Cash register, Bockhoft & Von Pein .. 773,116 
Cash register, A. Pfnff oo... eee eee «. 773,158 
Cash vegister, W. FI. Muzszv -» 778,515 
Cash register, ‘i omeceliun isn, W. IL. 

Clark o...... irraria uch ariorhe. tate TTS O56: 
Cash register mechanism, W. TL. 

CIR wieeanee rakes cfapéeiva ‘ 773,055 
Cattle guard. W. Dobler ....... : TTS.3T9 


efficient ' 


‘ement block molding machine, Z Ficlde 
Centrifugal machine, T. S. Vatterson 
Centrifugal machine, A. J. Bricsson... 
Chain making machine, Martin & Trott. 
Chair, FL J. Ffollis 1. wee eee eee eee eee : 
Check controlled apparatus, FP. B. 772,977 
Checkrein hook. W. TL Goune © TTA 
Cheese cutter, M. W. Miracle aa 773,087 
Rene lignter, clectrie, W. Roche . 172,983 
ai tle paper books, appara tis for m 

od. CC. Drucklieh TT3,48 + 
Cigarette tubes, manufacture of ‘p sted, 

Benoit et al....... eee eee . 773,367 
Ctreuit breaker, A. I. Cbristnaas « 773,119 
Cirenit breaker, rotary mercury, — 4 2 
i CRPPSTMAS hoes dhe obetead® 773,121, 773,123 
Gircuit operating device, OC. 1b’, Hopewell.. 773, 323 
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One Thousind Sets Standard 
Bible Study Books 


At Gne-Quarter Former Price 

CPAFES EOLA 
LOWEST PRICES in the WORLD 
The Opvortunity of a Life Time 
Every Book Guarantecd to be Perfect 
FORMER PRICE, = = = = = 844.50 
NOW ONEY, = = = = = = — 11.00 


SAVING, = = = = = = = $53.50 


Directions for 
Ordering 
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On the Monthly 
Payment Plan we 
require an ade 
vance of €2.00 
with order, and 
Promise to pay 81.00 
monthly until payment is 
completed. Books tore 
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Every Sunday-school, Pastor, Teacher aud Bible Stu- 


Every Volume Strongly and Handsomely Bound in Cloth 
Average Size of Volumes, 954 x 676x 154 Inches 


j JAMIESON, FAUSSET & BROWN’S BIBLE COMIWENTARY (2 vals.) 
By Robert Jamison, D.).,St, Paul’s, Glasgow; Rev. A. R. Mausset, A.M,, St, Cuthbert’s, York; and David 
prown, D.D., Professer of Uheology, Aberdeen A complete cenmerttar y—critical, explanato nd practioal— 

ld ant New Teslarients, 1,340 pages, Former price, $9.00. The body of the work c s of notes that 

ise, lervned, free from verkiagy and easily understood. that elucidate and explain dificult passages at 
Scripture, or whose import is not veadil y appleninies. ,_ Far in advance of the older works now in use, it, is alse the 
mostpractical, suggestive and scientific. Rev. dH. Vineent, Kishop MLE. Chareh: ‘It deserves a place on the 


the country or to «ny 
mail point in the world 


‘ 

x dent. shold secure oae of these maguitivent warded at once by freizht ' aa << 
4 Standard Bible BR rence Librarics or express on receipt of P ~ 
> sec eunensnencaearayareveonne cash price or the first 2 
<; Cash Prices Monthly Payment Prices installment of $2.00. Cue } > < 
a Complete set, 12 vols., $11.00 Complete set, 12 vols. $1400 | TomeTS Pay freig it sox So 
. Choice of 10 10.00 Choice ot * 12.90 J CX Press charges. Cuse =< 
<j Choice of 8 * 8.25 Cboice of 8 * 1.00 — tomers at remote points Ay 
4 7 Choice of 6 “* 605 Choice ot & “* 8.00 fF or in foreizn conntries Ge 

Choice of 4“ 5.00 Choiceof 4 “ 6.0 | desiring us to prepay will 
Choice of 2 “ 3.00 Choice of ¢ ™ 400 |} need to send 30) cents > < 
f one “ per volume to cover cost 2s 
Greatest Religious Book Offer Ever Made. 1] of bostage or express. ~< 

Twelve Volumes Standard Works Only Safe delivery guaran- 
teed to any station in ed. 
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table of every Bibie student.” 

CRITICAL AND EXPOSITORY BIBLE 
By Rev. A. R. Fausset, A.M., joint authorof the lamieson. F et & Brown Bible Conmentary. 750 three- 
column pages, 600 illustrations. Regular price, $3.0. ‘This great work is the result of seven years of labor by the 

’ author, contsuus three thousaud seven huudred articles, and presents a cenipleteness, conciseness and thoronghuess 

i) . suchas to make ita perfect Bible yclopadia. It sets forth briefly and suggestively those doctrinal and experi- 
mentat truths which are contained in the Written Word itself. The late Rev. Dr. T. De Witt Talmage: ‘it ia 
in advance of all bouks in that line—onique, learned, accurate and valuable.’” 

THE COMPLETE WORKS OF FLAVIUS JOSEPHUS 
‘The celebrated Jewish Historiau, translated from the @riginal Greek by William Whiston, A.M 
nearly 190 iJiustralions, Fermer price, $4 0U. In this greatwerk is contained the History and Ant 
Jews, Destruction of Jerusaiem by the Remans; also Dissertations concerning Jesus Christ, J 
James the Just, and the Sacrifice of Isaac. 


ILLUSTRATED HISTORY OF THE BIBLE 
By Rev. John Kitto, D.D., FS.A. It contains 7:4 double-column pages, 220 engravings. Former price, $4.50. No modern 
whiter has contributed more largely toenrich the biblical literature of onr time, or to clothe with a fresh and living interest: be main 
personugzes and incidents in Be History than John Kitto in this magnificent work. Deeply interesting and wistmetive and 
aboundiug im striking pictorial illustrations, it sshonlel have a place in every home. Over 100,000 copies of this popular works 
heave heen sold. * 
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CONCISE CYCLOPZEDIA OF RELIGIOUS KNOWLEDGE 
Biblical, Biographical, Theological, Historical, Geographical and Practical. By Rev. E. B. Sanford, D.D., avsisted by a brilliant 
galaxy of Biblical Scholars and Divines. 985 pages, beautifully illustrated. Regular price, #:3.50. To the seekers after knowl- 
edge this wark will prove a surprising storehonse of information 1ygarding Church History. Bible History, Bible Names, Places, 
Customs, Doctrines, Creeds, Denominations, the Karly Chureb, the xtory of the Refornrition, tre varicws Young People’s So- 
cieties, Theologians, Scholars, Cathedrals, Churches, ete’. Christian Endeavor World, Koston ; “ [Knowledge js here available For 
which many have not known just where to turn,” 

SMITH’S DICTIONARY O¥ THE BIBLE ' 

Edited by William Smith, LL.0,, Classic d Examiner of University of Loncon. Tt formerly satd for €4,50,  Cantains 1.1125 large 
octavo pages finely illustrated. An indispensable said to mitnsters. teachers. families, Sunday school superintendents and Bible 
readers generally. This is, undoubtedly. the bestwork of its kind in the English language. 

THE LIFE AND EPISTLES OF ST. PAUL 
By the Rev. W. .I. Coreybeare, M.A., of Cambridge. and.J.S. Howson, D.D,,of Liverpool. Furinerly sold for $4.60. Contains 
1,014 lurve octave pages, man fine illustrations, maps, charts, etu. There isno work thal will compare with this in giving a life- 
like pieture of the great apostle and the work which he clisl. 

CRUDEN’S COMPLETE CONCORDANCE 
Ry Alexander Cruden, M.A. Jormerprite, $1.50. Contains 756 large octavo pages, vlearly printed and haniisomely and strongly 
baund in cloth. Scriptureis the bestinterpreter of Scripture, and next to the Bible no volume is of greater value tothe Rible 
student than Cruflen’s Concordane:. 

THREE THOUSAND SELECTED QUOTATIONS 
By Josiah Gilbert. Introduction by Chas. S. Robinson. DD. 681 pages Former price, $2.99. Burniug words of brillisn 
writersfromtbe literatyre of all ages, with complete index of authors ana subjects. Undenominational and es‘angelical. Pr 4 
Yeachers and Bible Students will he charmed with these bright utterances, which clearly and forcibly express or apply some 
religions truth. 

T k N ti {| Wewilltake hack any or al) books that are notsatisfactory inten days after examination, 

a e 0 ice «= and will return money, deducting only the return freightor express charges. This marvel ’ 
ousofferis limited, and money will be returned if the books are exhausted ard we cannit fill your order. As to ow resp sie 
bility. we refer to any commercial agency. Established 1867. Mention the Scientific American when yeu order. 
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ers, Shapers, an@ Drill Presses. 
133 W. @a St.. Cincinnati, O. 


TAKE THE NICKEL PLATE ROAD FOR 
THE ST. LOUIS FAIR. 


Lewest Rates and many unusual privileges. Special 
$1..00 rate en certain dates. Full infermation on appli- 
cation to local Agents, or R. EB. Payne, General Agent, 
981 Main St., Butralo, N. Y., or A. W. Keclestene, D. P. A. 
385 Breaaway, New York. 


MAXIMUM POWER— MINIMUM COST 
If yeuuse a pump fer 
beer, lard, acids, starch, 
petreleum, prewer’s 
mash, tanner’s liquer, 
3 cettenseed ei) er fluids, 
hot or celd, thick or thin 
yeu want te get the 
TABER ROTARY PUMP 


: the least expense. Simply 


ly durable. All parts are interchangeuble. 
skilled werkman. Derects guaranteed. Catalogue free. ° 


TABER PUMP C PUMP co., 32 Wells ells St.. Buffalo. N.Y., U. s Re 


ae 
Sa 7* TOOL 
CATALOGUE 


7 


which is thereughly up-to-date. 
pages and disceunt sheet. 
Sent by mail for 25 cents. 


MONTGOMERY & CO.,, 
105 Fulton St., 


New York City.“ 


ARTESIAN 


Wells, OilandGas Wells drilled 
by contract +o any depth frem50 
to 3000 feet.2 We also manufac- 
ture and furaish everything re- 
quired to drill and complete 

# same. Portable Horse Power 
and Meunted Steam Drilling 
Machines fer 100 to 1200 feet. 
Write us stating exactly what 
is required and send fer illnse 
trated catalegue. Address - 

ZINEERING AND SUPPLY Gy, 

HUET. Ncw York. U. 9. A- 


r 
PIERCE WELL EF. 
130 LIRERTY 


If You want the best CHUCKS, buy Westcott’s ; 


Little Giant Deuble Gri 
Bri Chucks, Little Giant eae become) 
* Drill Chucks 
-+, Impreved, 
Oneida Drill 
i: Chucks. Cut- } 
‘. ting-eff 
Chucks, Serell aig 
Cembinatien 
Lathe | Chucks, Geared 
Combinatien Lathe Chucks. Plain Universal Lathe 
cauels. nd spent Lathe Chucks. t 

eg tcott Chuck Co., Oneida, Ne Yoo S. A. 
Wes er catalogue in English, French. Spanish or German. 

FIRST PRIZE AT COLTMBIAN EXPOSITION, 1993, 


WATER usually means sSerPetuai ex- 
pense The Windmill and gaseline engine 
are cestly te install and run. Niagara 
Hydraulic Ram _ will werk con- 
tinueusly whereverthere is arunning 
stream. Netbing to blow down, blow 
up, er require attentien. Requires 
less head of water te eperate than 
any other ram. Never needs re- 
pairs. Catalogue free. 


Niagara Hydraulic Engine Co., 
CHESTER, PA. 


The Brennan Motor 


1S GUARANTEED 


uu. of: develeps rated 
at 700 R. 
Re, at 800, and 18 H. P. at 930. 
.“ ters are used fer autemedile, 
marineandstatienary purpeses. 


very 


BRENNAN MOTOR CO. 


- Syracuse, N. Y. 


Nothing but Kerosene Oil to run it 


Simple, Sate and Efficient. Needs little 
attentien, is less likely te get out of 
aw erder, and is cheaper te run than any 

: ether engine manufactured. Economie ; 
y cal and Easily Operated. 


International Power Vehicle Co. 
Stamford, Conn, 


Crescent Machinery | 


Quality and Price both right 


i) th 
* Band Saws, Jointers, Saw 
Tables, Band Saw 
Blades 


Catalogue tells the rest 


BARKER MOTORS 


Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 


Leunches, Valves, Specialties. 


C. L. Barker, torwalk, ci. 


which dees the mest work at. | 


‘ censtructed. Can be run at; 
any desired speed. Perfect- : 
Needs n0- 


A PERPETUA L SUPPLY i 


ower - 
.P. M., develops i¢6 H.P. - 
Mo-: 


They are sure an@ quick te run- - 


Kerosene Oil Engine 


Clasp, F. N. Ashworth.............++6.- oe 772,918 
Cleck, geegraphical, J. J. St. Ledger ... 773,238 
Clethes clamp, A. Andersen .............. 773,449 
Clutch, frictien, C. H. Nystrem wee 178,836 
Clutch, frictien, A. P. Brewn . + 773,370 
Clutch, unien nipple, G. H. Ben 773,462 
Ceal er ether material, apparatus f 

ferring, J. Campbell ................ 773,194 
Ceal sterage plant, A. M. Acklin. . 772,911 
Ceal sterage plant, W. J. Patterse 772,957 
Ceaster and brake device, A. P. Merrew... 773,333 
Ceck and safety valve, cembined angle, F. 

Wi SMOUrisens .o5 dace brenda Vciecig ts sa ie Oe Mee ae 772,953 
Ceck fer pressure brake systems, angle, 

F. B. Merrison ......... ccc cece eee eee 772,952 
Cein centrelled mechanism, H. Meyer ..... 773,405 
Cellapsiele chair, W. F. C. Weidenbaum.. 773,308 
Cemputer and printer, W. H. Clark ...... 773,057 
Cencrete bleck melding machine, 1. Ped- 

IM OLO), = sige efi siaysie She sic tse puaatstgie te eentace Siena aia 773,099 
; Concrete mixing machine, R. H. lL. Ceeper 773,375 
| Cencrete steel censtructien, P. Kuhn ..... 773,327 
Conercte walk, G. H. Glever ...........08 772,932 
‘ Cendensing exhaust steam, J. Tinsley - 773,350 
.Conveyer, Mackellar & Mackenzie 773,210 
“Cenveyes, M. T. Ash ........... ‘ 713,452 | 
;}Cetten chepper, H. T. Andersen 773. 364 | 
-Cetten picking or harvesting machine, J, 

i Wi WeRD: fais eas aoe ea da waa 2 773,357 
:Cetten weevil destreyer, L. A. Stephens... 773,433 - 
Crusher. See Reck crusher. 

: Cultivater attachment, W. P. Allgeed .... 772,995 


+ 773,451 ! 
773,399 


- Cure pretecter, J. B. Ansley ....... 
7 Current generaters, regulating apparatus 


censtant, M. Leblanc 


; Current meter, alternating, M. Milch ..... 772,950 
Curtain securing device, H. BD. Roe ... . 773,264 
: Cut-off, pipe, G. W. Hewell .............. 772,939 : 
Dental preparation fer cappiug pulps, A. 

L. Bewer, reissue .... cece eee eee eee 12,277 
Derailment guard, E. Mueller ............ 773,409 
Despatch bex fer everhead lines, electric, 

R. T. Piscicelli .......... 0. cee e eee eee T73.416 
Dish washer, J. J. Miller + TI3.08s 
: Display device, CG E. Wilten « 773,242 
: Display stand, C. E. Wilten ~ TTB 241 - 
Displaying device, curtain, E. 772,978 : 
Distilling and evaperating ‘apparatus, W. Il. 1 

GOSNOr 34a ei Sai Sa Soe wee ae -. 773,139 * 

Deer, autematic sliding, I. Dentle : T78,125 
Deer closing fixture, sliding, L. C. m. 773,4135 
'B fitting device, M. W. Washing elas 773.176 
1 Deer epening and clesing device, J. F. Con- 
' HOD: oF ss ara ste evaes: stars als ae eal Ware os 773,531 
-Door, sliding, I’. Dentler ....... . 173,127 | 
Deuble bell supply, W. J. Kehler 773,018 | 
Draft and buffing rigging, R. BD. Gallagher, 

DMs AE 3 viesdverdisryansl ad seal” -WidlaP Sten Modena ere a aersi ets 773,387 © 
Draft gear, friction, C. J. oO’ Neill Sstacsie Fae 773,155 ~ 


Dredger, R. A. 


- Drying apparatus, IL. ‘Het 


. Dye and making same, 

Schmidt & Rhedius .............. TTR246 
‘Dyes, making lakes frem sulfur, R. Gey. 772,931 ° 
Dyeing under pressure, apparatus fer, Ih 

Detren 120.548 ocak seasick taee ee sahee +» 773,378 
'Dyname, I. Deutsch ........cee cece eee eee 773.129 
: Dynames, regulating censtant current, M. 

! Leblane. so seis todos 80h wee eee atk 773,400 
, Easel suppert, H. L. Wilsen .... 773,177 

Electric battery, C. F. Mackev T73,331 
- Electric circuit, G. A. Campbell.... 773,472 
: Electric circuit time cut-out, H. 

der 5 772,923 
Electric ligt. y 

H. W. Brewn + 772,921 
Electric meter, A. B. Helsen, reissue..... 12,281 
Electric meter system, A. F. Christmas, 

773,120, 773,125 
Electric switch, A. G. Bedine ............ 773,464 
Electric switch, W. L. Bradshaw .... «. 773,467 
Electric switch, autematic, J. I. . 773,182 
Electric time switch, B. Dubinski 773.485 
Electrical centreller attachment, : 

Mathewson .......... sees 773.218 
Electrical impulses, receiving, ‘D. ‘WwW. Trey.. 773,171 
Electrical testing apparatus, W. J. Kyle.. 772,944 
Electrede clamp, battery, E. G. Dedge.... 773,249 


Elevater deer 
Bitner 
Engine, .J. D. Ferry 


{Engine electric igniter, gas, 


eperating mechanism, 


: 772,917 
. 773,490 
773,062 


; Engines, autematic regulating device fer 

explosive er internal cembustien, F. M. 

RRICOST sa eel Necie asin. Sie aoe Catt e oits Se eae S 
Ensilage cutter, M. W. Brew 
Envelep, B. F. Mehler .......... ar 
j Lxplesien meter, S. S. & A. Lewis : 
Eveleting machine, P. R. Glass .......... 773,204 
Fabric. See Pile fabric. 
Fabric steaming and pressing apparatus, E. 

I, Mletcher.o3s. eae eh eee ee oak es 773,067 
Tare register operating device 

Bridenbaugh ........... 773,519 
Fastener, F. N. Humphrey .. 773,502 
Fastening device, Z. B. Webb .. «+ 772,984 
Feed water heater, B. Hkenberg « 773,182 
Fence machine. wire, J. Imbler 773,076 
Fence machine, wire, C. S. Hensley .. « 773,321 
Fence making machine, ornamental, 


Fredrick 
: Fence pest, 


A, 


Cettom 


-Ivence pest, J. W. Sheck . a 
Fence, wire, Id. Kearney ............ oem 143 "260 
Fertilizer distributer, D. B. Merrell . » 773.3832 
File, F.C. Billings ........ 0.0... cece eee 773,463 
File, vertical letter. J. R. Buckwalter . 773,275 
Filter, water, J. M. Porter ...... . 773,160 
Filtering apparatus, H. R. Cassel . 773,473 
Fire alarm box, H. Smith . 173,165 
Fire escape, C. S. Canfield 773.000 
Fire escape, H. Vieregg ane we. 773,355 
Fire hese protector fer tracks, Fr. OW. 
Wittkewski oo... ccc ccc cece eee 772,991 
Firearm, W. HEH. Beken ....... . 773,460 
eproof box. W. Vanderman 773,269 
- Firepreef illuminating structure, F. L. O. 
: Wadsworth 2... cece cece e cence cece eee 773,174 
-Flier, H. Spence .......... ccc eee eee ee eee 773,265 
Fleer coverings and Dlastic walls and ceil- 
ing facings, manufacture ef, G. R. 
SCDMItE: ees Sse d a oeisial sesare si otnde aie eh acblorebore's 773,427 
- Fluid pressure meter, C. H. Atkins « 773,365 
‘ Ferce feed lubricator, H. Winkenwe 773,446 
Ferk attachment, I. J. Yearly . 773,270 
- Fruit gatherer, F. B. Henricksen .. «+ 773,391 
- Fruit picker, J. B. Marshall ... « 773,293 
; Fuel, artificial, J. M. Dennis .. 773,004 
Fumigater, B. K. Hellister ....... «. 773,145 
: Fumigator, pocket, F. E. Welcett . ~. 772,993 
>Furnace, Ii Liane .............00- «- 773,328 
; Furnace censtructien, G. L. Junge . 773,148 
|r ‘urnace grate, W. A. Ress ........ 773,265 
Fuse, L. Dewnes ..... 773,201 
Fuse, safety, I. L. Simons ......... 772,967 
Game apparatus. ball, F. KH. Spink ....... 773,167 
‘ Game apparatus er tey, H. B. Andrews 773,243 
- Game device, 8S. G. Wilsen Bae 773.360 
> Garbage crematory. M. J. 773,248 
: Garbage digester, Kugler & Merrisen ..... 773,150 


» Garment supperter, E. Snedeker 


s engine, F. E. Hall 

Gas generater, acetylene, F. C. Lering ... 773,022 

Gas igniter, autematic, H. B. MecNulty.... 773,410 

Gas machine, G C. Diehl ............. 

cas preducer, J. A. Herrick ........... 

Gas regulater, autematic, J. L. Mur 

Gate, R. W. Allsup ...........085 

iGate, W. H. Fuqua 

Gate, M. II. Sterling ... 

Gate, C. BE. Sargent .............066% 

Gear, changeable speed, H. Dreses 

Gear, speed, W. J. Rebinson 

Gear, transmission, A. E. Osber 

Gearing, drive, A. Andersen 

Glass articles, manufacture ef, F. L. 
Wadsworth ...cce cece cece cece eee eeee 


Glass bettles er the like, machine fer the 


manufacture ef, C. Leistner .......... 773,509 
Glass plate er slab. F. L. O. Wadswerth... 773,306 
Glass press, T. Coleman, Jr. ...... cee eee 973,247 
Glass sheet er tile and making same, wire, 

F. L. O. Wadswerth ............. 000 ee 773,305 
‘ Governor, marine engine, A. IXerr ... . TT3,e79 
Grain shecking machine, W. Ruasell 773,342 
Grass heek and lawn trimmer, H. B. Bar- 

MOD Hii Sie Sia s He Nh 773,454 
Grate bar, J. W. Glever . + 773,253 
Hammer, ‘electric, A. F. Christma 773.124 


' erally. 
: Dees net mutilate the paper. Can be 


‘ufactured by Consolidated Safety 


” 
Joy. 
Creamy—comforting. 


Williams’ Shaving Sticks. Shaving Tablets, 
Toilet Waters, Talcum Powder, 
Jersey Cream Toilet Soap, 
etc., sold everywhere 


Write for booklet “ How to Shave ’’f 


THE J. B. WILLIAMS CO. 
Grastonsury, Conn. 
Fe OI RIT 


Light Tonneau Car 


PRICE $950 


In the Light Car trials at Hereford, 
England, in September, this car won 
the Medal for ease of manipulation 
and details of construction. 


THE EUREKA CLIP 


The most useful article ever invented a 
for the purpese. Indispensable te Law- |-- - 


yers, Editors, Students, Bankers, Lnsur- 
ance Cempanies and business men gen- | 
Beok marker and paper clip. " 
used repeatedly. In buxes of 100 fer 25c. 
Te be had ef all bewkeellers, statieners i. 
and nouion dealers, er #7 mail en receipt 
ef price. Sample card, bymail, free. Man- 


of + 


Made 10 non-stop runs 
out of a possible 12 


Send for our beok about Oldsmobdiles 


Address Dept. a1 
OLDS MOTOR WORKS, Detroit, U.S. A. 


Member of the Association of Licensed 
Automobile Manufacturers 


Pin Co., Box 121. Bloomfield. N. J. 
fer Bicycles, Moter 
, j SPRING HUB (cus, suetinooties, 
; Relieves and breaks jar below the axle, 
thereby saving at least half the wear on 
3 Prank SChmitz & Sona 
¥ 560-564 Orleans St. 
‘Induction (oils ° = Pe me Pd _MANUFACTURERS TAKE NOTICE! 
Levers 
fer X-Ray Apparatusand * 
raphy. Special 
Jump spark =H 
: Mobiles and Gas 
Engines. 


. Holds several World’s Records for speed. 
ea 
tire. ohutely guaranteed. 
- + Cnicaco, Inu. \ 
Wireless Teleg- 
Coil fer Aute- > 
E.S. RITCHIE & SUNS, 


' Patent rights fer sale, with reyalty. A larger saddle 
ean be use Terms very easy. 


Brookline, Mass. Ae A. - Kennedy, Ov Overbreek, k, Mentzemery County, Pa, 


THE DIESEL OIL ENGINE 


is fully described and illustrated in ScleENTIFIC AMERICAN SUPPLEMENT 1505 
PRICE, 10 CENTS BY MAIL 
Order from your newsdealer or from 


MUNN © COMPANY, 361 Broadway, 
The Ideal Encyclopedia for your 


desk, etther tn Office or Fome 
A Five-Volume Encyclopedia F 
if accompanied by a five years’ ree 


subscription ($5.00) to THE COSMOPOLITAN. 


WE SEND 
For $2.2 THE 


COSMOPOLITAN 
an 


New York 


FOR ONE YEAR 


The Encyclopedia 


Over Three Thousand Pages 


FIVE HANDSOME VOLUMES 


Full Cloth Bound 
Gold Lettering 


Distinctly Printed in Plain Type 
A Necessity for Every Office 
And Every Home 


The One Comprehensive Encyclopedia in such form as to be kept on 
a desk ready for constant reference. 


No Business Man and No Home Should Be Without These Five Volumes, 
SOLD TO EVERY NEW OR OLD SUBSCRIBER TO THE COSMO- 
POLITAN MAGAZINE for $250, including one year’s subscription to 
either THE COSMOPOLITAN or THE TWENTIETH CENTURY 
HOME. For $3.00 you can have the Encyclopedia and both THE TWEN- 
TIETH CENTURY HOME and THE COSMOPOLITAN for one year. 


THE FIVE V@®@LUMES OF THE ENCYCL®PEDIA ARE SENT BY EXPRESS. THE CHARGES CAN BE PAID 


BY THE RECEIVER. IF Y@U WISH THEM BY MAIL, SEND 8e CENTS F@R POSTAGE. 


Address: —TTHE COSMOPOLITAN MAGAZINE 
IRVINGTON, NEW YORK 


NovEMBER 5, i904. 


Scientific American 


325 


Now approaches the season of 
coughs and coids, of rheumatism 
and pneumonia, which number more 
victims than ‘plague, pestilence and 
famine.” 

Against these evils there is no surer 
all-around safeguard than Jaeger Under- 
wear. Famous the world over for its 
curative as well as protective virtues. 
Recommended by Leading 

Physicians Everywhere 
Beektets and Samples Free. 


DR. JABGER'S 8. W. 8. CO.’S @N STORUS - 


s . 2306 Fifth Ave. 
New York :) 1.4 roadway 
Brooklyn : 504 Fulton st. 
Boston : 230-232 Beylsten St. 
Phila, : 1510 Chestnut St. 
Chicago: 82 State St. 


Agents in all 
Lrincipal 
Cities, 


ANTI-CANCER _ 
PRES: Wspatauciscs. CIGAR HOLDERS 


a. “s 


Po eo 
cere te oe c 
THE WORLD OF A TONGUE. BURNT BY 


PROPERLY SMOKING A 
PERFECT GENUINE ANTI-CANCER, 
ANY TOBACCO., 


ADDRESS. ANTHCANCER, 
PO.ORAWERR. 
“VERSE CITY, NS 


WIREE COOLING GHAMBERS,\, 
@. RECEIVES SMOKE FROM\ . 
A. DSCHARGES IT INTO h 
C. DIFFUSED THROUGHHOLES 1.273. 
SMOKE COOLED BY AR HOLE 4! 


BOOKLET FROM ANY DRUGGISTE, 


Brighter 
than electricity or acetylene 
=echeaper than Kerosene-smakes 
and burns its own gas. 
No GREASE,DIRT,SMOKE or ODOR. 
A safe,powerful,white,steady light 
«sdurable and handsome. Over 
styles--every lamp warranted. 
AGENTS WANTED EVERYWHERE. 


THEBEST LIGHTCO., 8% _E.5th 8t.,Canton,0. 
Owners of Original Patents, 


ELECTRICAL FURNACES ARE 
fully described in  $CIENTIFIC AMERICAN SUPPLE- 
MENTS 1107. 1374, 1375, 1419. 1420. 1421, 


1077. Price10 cents each, by mail. Munn & Company 
det Rida drag? New Y ok eae and all newsdealers. i 


THE FINSEN reratmenr 


CURES ECZEMA 


JF you have eczema or any skin 
disease or know of anyone 
afflicted, write for our 80-page 
boek. Itis Free. It describes 
this wonderful treatment. indors- 
edand endowed by the rulers of 
four nations and tells how you 
can be cured. No operation, 
medicine or pain. Gives photo- 
graphs of cured patients. We 
cured (. H. Hanson. 44 So. Clark 
St., Chicago. A. Vang, Leeman, 
Wis, R. F. D., No. 3i—both of 
eczema. 


PROF. MIELS R. FINSEN 


The Finsen Light Institute of America 


Suite D. 78 State Street, Chicago. 
CABOT’S 


Nipiol 


For Tender, Aching Feet 


Relieves pain; reduces swelling; destroys oders; cures offensive per: 
spirstion, At all dealers. Look for Trade Mark. Ie. and 2c. pack- 
ages by mail of 


Sulpho-Napthol Co., 15 Haymarket Sq.. Boston, Mass, 
Acker Merrail’s; Macy's; Siegel Cooper, New York City. 


Medart Boat Building Materials 


) make possible the 
, construction of 
| high-class boats 
by amateurs at a 
‘} small cost. Send 
a stamp for catalog. 
3545 DeKalb St., St Louis, Mo. 


Vy 


FRED MEDART - 


A.W. FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATIS, INKS, STATIONERS 
RUBBER GOODS, RULERS. ARTISTS’ COLORS. 
78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award. PARIS, 1900. 


Hammeck, R. C. Funke .................. 173,317 

Hanger er suspensien frame, lL. £. 
Keuffely. 383 cee.s sees tee 

Harness wit attachment, R. Matthies . . 

Harvester, beet, b.. kK. Dewey 

Hay leader, DE. Cox .........06 

Hay press, J. H. Skinner ae 


Hay raking machine, K. P. Ketelsen .... 
Heater. See Feed water heater. 


Heating system, W. S. Jehnsen 773,078 
Hee, W. Hewze 773,256 
Hee er weeder, wheel, 8S. < 773,07@ 

ing apparatus, A. E. Norris .. 773,219 


Heedwink, C. R. Lindenberg . 773,291 
Hern bag, H. Coben .......... « 773,061 
Hern, telescopic, J. Sandersen . is » 173,344 


Horse beet, Phillips & Way ..... 
Herse detacher, A. S. Irigeyen . 
Hese coupler, L. Stuefce 
Het air register, C. H. Fester .. 
Het water heater, F. E. Stilwell 
Het water heater, C. C. Longard 


« 773,159 
» 773,503 
772,975 
«+ 773,068 

«= 172,972 
» 773,152 


Husker and shredder, A. E. Sheas 173,530 
Hydrant, A. J. Yhempsen ............ 173,439 
Hydrecarben burner, C. B. Elimirt ...... 773,488 
Hydrocarben vaper burner, R. 14’. Burgess.. 773,192 


Ice cream freezer, Fi. Lehse 
Igniter, electric, H. B. McNulty 
Ignitien material, R. E. A. Gans 
Images by apertures, apparatus fer pre- 


773,512 
. 773,411 
173.492 


| 


ducing, W. C. Ewing ..........0.. oe 773,202 
Injecter, air, T. H. Stamp ......... «+ 773,236 | 
Insulated rail joint, G. A. Weber «+ TT2.985 
Journal adjusting device, W. B. Daniel.... 773,377 
Keybeard machines and instruments, ap- 

paratus fer mechanically operating, O. 


Welters macaneys « 173,045 
Kneading machine, deugh, G. H. Euler ... 773,380 
Knitting machine, C. F. Cole 773,477 
Lace helding device, M. Cehn .. «- 778,476 
Lacing heek, BD. M. Carr «+ 773,373 
Lacing, invisible, A. R. Celten « 172,926 


Lamp, Mulch & Wiederheld ..... «+ 773,335 
Lamp, vaper generating, Lew & Wilcex... 773,023 
Last er ether shoe ferm, E. J. Prindle ... 773,521 | 
Lathe dismeter gage, N. B. Chard ....... 773,196 
Lathe test indicater, Riggs & Babin . « 173,425 
Lawn edging teel, @. R. Olsen ....... « 773,095 


Leather, tinishing patent. B. B. Gel h. 772,933 


} 


Lens helder, lathe, W. F. Beast . 773,188 
Level, spirlt. M. Fullenleve 773,284 
Lever mezhanism, L. S. Chadwic 773,474 
Lid supporting device, L. B. Heep .. « 773,497 
Lifting jack, V. C. Bartlett ......... . 773,456 
Limb, artificial, J. R. Cunningham ...... 773,199 
Lime distributer, J. H. & D. E. Kefauver.. 772,941 
Lime hydrating machine, J. Reaney, Jr. ... 773,029 
Lime into pewdered hydrated lime, cenvert- 

ing quick, J. Reaney, Jr. ............. 773,030 
Lineleum, material fer use as substitute fer, : 

Clausen & Heilmann ................. 173,276 
Linetype machine, J. R. Regers .......... 773,341 
Lithegraphic stones and making same, sub- 

stitute fer, Bewer & Gauntlett .. . 773,368 
Leck, A. Gressbeck ............5206 773,319 
Leck and latch fittings, C. J. Caley . 773,471 
Leg turner fer lew mills, KE. E. Thema » 773,487 
Leem shuttle metien, W. F. Kintzing . 773,396 
Leem shuttle metien, magnetic, H. S. Furm- 

AN SOP on. aeagtnececrcrepss: usage Pew dwjs ois shateee staiavens 173,010 
Lubricant censerver, L. E. Murphy ...... 772,954 
Lubricatien centrol fer fluid pressure ap- 

paratus, W. J. Richards 173,523 
Lubricater, G. H. Annan .... -» 773,181 
Lumber kiln, J. R. Ripley ..... «+ 772,962 
Machine clamp, E DB. Tucker we 773.172 
Magnetic separator, J. W. Carnochan « 773,246 
Mail bex, M. Wickstrem ............. « 773,110 
Manifelding, G. W. Denning «. 773,482 
Manure spreader, Keene & Pharis « 773,505 
Martingale, J. P. Kenny ......... 773,015 
Match making machine, A. C. Rah 773,162 
Match splint cutting and assembling 

chine, Hutchinsen & Westen .......... 973,394 
Mattress stretcher, weven wire, G. T. Pend 772,958 | 
Meat tenderer, G. R. Sackett .......... ae. 772,964 
Medical battery, L. W. Pullen ............ 772,909 
Metal planing machine driving cennectien, 

A. W. Whitcomb .......ceccrescsees. 773,240 
Metal ware shaping apparatus, hollew, J. 

FRUMA HT EY casei 2c eisyecstars. « «)s/eteseia ks dale sxaeys © 172,948 
Metal wheels, manufacturing, C. Borg « 173,465 
Milk bettle helder, A. E. Bennett ........ 773,366 
Milk can, H. S. Reynolds ....... + 773,163 
Mill. See Windmill. 

Millstone, C. P. Anderson ....... » 773,363 
Mining machine, Weed & Miller .......... 773,318 
Molder’s flask turning device, Magee & 

Wan chester iia’scicc case szgad ae ieee cals aicee TBO 
Menkey wrench, L. H. Schepman ~ 773,229 
Meters, cooling, J. T. Cappell ..... 773,245 
Mower, lawn, C. L. Wilcex .........02+0.- 773,359 
Music leaf turner, F. ven Helzhausen .... 773,075 
Musical instrument, P. A. Rasmussen ..... 773,028 
Nail, ceated, W. S. Regers ............00- 773,524 
Nail coating apparatus, C. Waggener - 773,356 
Nail making machine, S. Beauregard . ~ 772,916 
Nails, making ceated, W. S. Regers .. + 773,525 
Negative helder, A. J. Weed . . 773,358 


« 773,252 
173,453 


773,458 


Nursing appliance, A. Frank 
Nut, axle, S. R. Bailey ..... 
Oil heating furnace, J. Beattie 
Oil plug fer overceming back pressure in 


lubricater eil pipes, suctien, F. Tuma. 773,353 
Oil press, J. H. Hubbell ...............0.. 773,393 
@i1 receptacle sight, W. J. McFerran . » 773,154 
Oven, portable, C. H. Boeck .......... 772,999 
Painting machine, W. G. Latimer 773,151 


Paper, apparatus fer utilizing waste pre- 
duct frem the manufacture of, W. N. 
CO@IBIOL) “ghee serex os sport Sep centaes nse eee IO 773,479 
Paper basket, J. F. Denley ...... + 773,483 


Paper bex machine, C. W. Gay 
Paper or the like embessing apparatus, 
T. Hawkins 


773,318 
773,496 


Paper rells, apparatus fer autematically 
centrelling the unwinding ef, T. M. North 773,517 
Pen, feuntain, F. C. Brewn ............. 773,371 
Pencil sharpener, R. J. Ellis 2+ -.773,315 
Phonegraph, C. C. Shigley ........ . 773,164 
Phenegraph, P. E. Van Valkenburgh ...... 773,304 
Phenegraph repreducer apparatus, D. 

ABRAM | acres ene bea 6 tore eine sce eae 772,938 
Photograph on line and making same, Ful- 

ten CoG rd | oo. éco, 0:0) i050, pe age syaue apb,0.5,0 a0 773,384 
Phetographic plate develeping apparatus, E. 

WR, PE GULLO Mec pats f safle oc tae hates Ses 773,167 
Phetemeter, W. Hinman - TTF 
Piano actien, W. Kreter .. . 773,019 
Pianeferte player, autematic, ; 

772,983, 773.044 


Piano pedal steel, F. L. Asay ............ 
Piano, self playing, H. Meyer...... 
Piano tuner, A. Brambach, reissue . 
Pick, B. H. Laughhunn ............ 
Pile fabric, weven, T. B. Dernan.......... 
Pipe coupling, flexible and expansible, J. C. 

BA VILCR peceaps 06: siareesn ae reese 5, + 5 773,046, TTS0AT 
Pipe flask hinge, S. Reichwein > 
Pipes join tr /Hig SUE l ys. c-.a'e-8 ace ass sisneetie wes 
Pitchferk ferming blank, Jensen & Eisbren- 

GUA asco s sia casa covers gee apts cactslonacagt-s s26,0°8 sl aiers 773,289 
Planting machine, seed, G. W. » 773,205 
Plate helder, W. F. Wolmer .......... « 773,382 
Platen shifting mechanism, C. J. Mohns... 773,217 
Plew attachment, I. & J. V. Smith ...... 773,431 
Plew, deuble shevel garden, R. W. Hall ... 772,934 
Plew shield, N. L. Hathern .............. 773,074 
Plunger elevater, Cenner & Oschger ...... 773,478 
Pneumatic despatch apparatus, C. F. Sted- 

LUE. Sedaeeagien sd autarer anes cue Caputo: ache sAtis’ sm Syste sos 772,973 
Pecketbeek, bill er bank nete, H. N. Hel- 

BANDIO 6 oi hs ceapereceeserece « T3292 
Pele helder, W. H. Fuqua » T3386 


Pest base, metallic, W. P. 
Pest meld, O. L. Tewnsend 


+e+ 772,928 
» 773,303 


Pouring device, W. W. Barten ........... TIB ADT 
Pewer transmissien mechanism, C. Sintz .. 773,430 
Press. See Baling press. 
Presss Sie dk WOW: asc oscicpepdidperate sere esa eiiye’s.< 173,441 
Printing machine, cylinder, E. W wees 773,444 
Printing machine damping mechanism, re- 

tary; Abt “Me North. Ati eas abearaaie a a chan 173,510 
Printing machine, tapestry, Benham & 

WWORMAINSOM: 6-02. 5 eis Ne ae 98 sieeve eee 173,461 
Printing press, celer, H. Femm .......... 773,009 
Propeller shafts, apparatus fer renewing 

the stern bushings of ship, H. Smith... 773,036 
Propulsion of vessels, mechanism for, C, G. 

Dyott ..... aeaioieis0\ a se. 773,008 


‘ Prosceniuw arch, ROlk@ cevesseccscrsee TIS, 228 
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Nickel-piate 
bins long 
Pat'd 


U.S. A. 


LIQUID PISTOL 


Will stop the most vicious dog 
or man) without permanent in- 
jury. Perfectly safe w carry without 
danger of leakage. Fires and recharges by 
palling the tigger. Londs from any liquid. No cartridges 
requires. Over 10 shots im (me loading. All dealers, or by 
mail, 5Ve, Rubber-covered holster be, extra. 


PARKER, STEARNS & SUTTON, 226 South St., NewYork 


WARREN'S 


Natural Asphak Sand Survaced 
ROOFING.) yiges 


finished gra vel roof. Comes 
ready to lay iv rolls of 108 
Square feet. Write for sam- 
vile, circular and prices. 


18 Battery Pl., New York 


Warren Chemical and Mfg. Co. 


GAS & GASOLINE ENGINE 


Simple, Economical, Durable. 
Suitable for all kinds of work. 


BACKUS WATER MOTOR, cheapest power known. 
Write for circular and prices. 


BACKUS WATER MOTOR CO., Newark, N.J.,U.S.A. 


THE BERKEFELD FILTER 


The Standard of the World. 
The only tilter removing typhoid 
and cholera bacilli from the 
water. Tested and recommended 

by Bacteriologists all over the 
world. The greatest invention in the til- 
ter technic auring the Jast ten years. 
‘The tilter gives water in small and large 
quantities according to the sizes. Easily 
cleaned, filter cylinders sterilized by 
boiling in water. Send for circulars to 


BERKEFELBD FILTER CO. 
4 Cedar Street, New York 


PALMER, 


MARINE and STATIONARY 


MOTORS 


2and 4 CYCLE 


are no experiment, as tiey 

arein successtul operationg 

in all parts of the world. 
Launches in steck. 
Sena for Catalogue. 


PALMER BROs., 
os Cob. Conn. 
New York Office, 34 W. 26th St. 


SCIENTIFIC 


AtS KNOWN and WORN 
7 Every Pair Warranted 


“WERE The Name Is Nig 


stamped on every 
loop — 

CUSHION 
BUTTON 


The 
CLASP 


Lies flat to the leg — never 
Slips, Tears nor Unfastens 


ALWAYS EASY 


Geo. FrostCo., Makers, 
Boston,Mass., U. 8. A, 


REFUSE ALL SUBSTITUTES 


60c. fer Silk, 
265c. fer Cetton, 
SamplePair, 


MARINE ENGINES 


1% to 407H. P. wis 


1, 2,3. and 4 
Cyhnder 


Launches 


i7t 0650 feet 
Send for x 
new catalog 


GRAND RAPIDS GAS ENGINE & YACHT CO. 
Geanl Rapids, Mich. 


Squabs Pay 2! 


Easier, need attention oniy part o1 
time, bring big prices. Raised in one 
month, Attractive for poultramens 
farmers, wevuen. Send for FREE 
BOOK LET and learn this émmensely 
rich home industry. 


PrymoutTy Rock Squas Co., 289 Atlantic Ave., Besten, Mass, 


®8u USE GRINDSTONES ? 


(f 80 we can suppry you. Ali sizes 
mounted and unmounted. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for ajl spe- 
cial purposes. i Ask fer catalogue. 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 


AMERICAN 


REFERENCE BOOK 


months. It is 
business man. 
everybody. 


The “Scientific 
American Ref- 
erence Book” 
has been com- 
piled after 
gauging the 
known wants of 
thousands. It 
has been re- 
eminent statisticians, Infor- 
mation has been drawn from over one 
ton of Government reports alone. It is 
a book for everyday reference—more 
useful than an encyclopedia, because 
you will find what you want in an 
instant in a more condensed form. 
The chapter relating to patents, trade- 
marks and copyrignts is a thorough 
one and aims to give inventors proper 
legal aid. The chapter on manufac- 
tures deals with most interesting fig- 
ures, admirably presented for refer- 
ence. The chapter dealing with Me- 
chanical Movements contains nearly 
three hundred illustrations, and they 
are more reliable thanthose published 
in any other book—they are operative. 
Weights and measures occupy a con- 
siderable section of the book, and are 
indispensable for purposes of refer- 
ence. Sixty years of experience alone 
have made it possible for the publish- 
ers of the Scientific American to pre- 
sent to the purchasers of this booka 
remarkable ee seation of information. 
The very wide range of topicscovered 
in the ‘Scientific American Reference 
Book” may be inferred by examining 
the table of contents sent on request. 
The first edition of this work is 10,000 
copies. The readers of the Scientific 
American are requested to send in 
their orders promptly. Remit $1.50, 
andthe book will be promptly mailed. 
Send to-day. 


vised b 


12mo; 516 pages; illustrated; 6 colored plates. Price $1.50, postpaid 


@ The result of the queries of three generations 
of readers and correspondents is crystallized in this 
book, which has been in course of preparation for 


indispensable to every family and 


It deals with matters of interest to 
The book contains 50,000 facts, and 
is much more complete and more exhaustive than 
anything of the kind which has ever been attempted. 


118 = Screntrric Anertcan Rererence Boox. 


LOCOMOTIVES OF THE WORLD COMPARED. 


REOUCED FOCSIMILE PAGE 118, 


MUNN & CO.,, Publishers 
Scientific American Office 


361 Broadway, New York City 


AF ree Trial Bottle of 


Hydrozone 


sent on receipt of Ioc. to pay postage. 
Positively relieves and cures Oak or 
Ivy Poisoning, Sunburn, Prickly Heat, 
Hives, and immediately takes the 
sting out of Mosquito Bites. A mar- 
velous remedy for burns, and will 
positively prevent blood poisoning 
from cuts or abrasions. 


Sold by leading druggists. 


None genuine without my signature, 


he. Chatter 


Dept. U, 63 Prince St., New York 
Send for free Booklet on ‘‘How to treat 
diseases, containing hundreds of testi« 
monials of wonderful enres. 


and cost less than Ker. 
osene., No smoke, ne 
oosmell, Savé money 
better Liakt by writ (ae 
our specia! introductory offer, 
Any of ourtamps sett ot) trial— 
satisfaction guatanices 
Clur apentS make $zon tu € i 
month. Write today tor catalog, « 
prices and szecial proposition. = 
We sleromes Mtlute systems fot: 


Superior Mig. | 
Company 


255 Second St 
ana Arbor, 


wedhlis: Electele 
vG Ulestvie Sup, ?agarnd Av 
eMacine, 31.00u be postage, Write 
boot Kleetsleal Goads, 77'S 


pus tare. Bisel ia 
lor one book Ne. 


j Slimes washer, 


JooaNbab ie Suns Go., dea WW. Wore St,, Miawiaiee rt 


HOW to Systematize w 
Your Factory or Office ’ 


The Manner: who knows how 
Tr. organize a latory; how to 
itlatHil 4 cosh system: how LO 
wrup Che leaks 


Earns $25 to $50 
4 Day 


Mr, Hall has prepared a 
series of special instruce 
tlon books on these sub- 
jects for our Individual 
Home Study Course in 
Systematizing. 

WHY NOT LEARN 


to ¢o this work for yourself or for others? Detailed 
infermation may be had for the asking, 


INTERNATIONAL ACCOUNTANTS’ SOCIETY, Inc. 
69 W. Fort St., Detroit, Clich. 


Spangenberg’s Steam & 
Electrical Engineering 


Mz. H. 1. Hav, Factory Expert } 


Price 

$3.50 : 00] ef Engineering, - 
ALBERT UHL, A.LBL EB, 
and 1. W. PR 73 . 


pages, 648 illustrations. 

Only work containing 

5 Questions an@ An,’ 
wers on every branch of 
engineering. 


Easy tq Understand 


isher, 68 8.4th St., St. Louls, Ma. 
mphiet tells all ahout it. 


GED, A. ZELLER, Pu 
40,page Pal 


tm Te Owners of Gasoilne Engingy 
»  —- Automobiies, Launches, Eto 


™ Auto-Sparker 


does away entirely with all starting and 
running batteries, their ammeyance and 
expense, Ne belt—no switch—no bat- 


teries. Can be attached to any engine 


. ad 
a) Ws, F 
f Rh now using batteries. Tully guarantecd; 
: OOD write for descriptive catalog. 
Motsinger Device Mfg. Co., 
14 Main 8t., Pendleton. Ind, 


: Speed and pewer transmission device, va 


> Surveying 


ow For Either 


SMe This machine is the regular hand machine sup- 

a plied with a power base, pinion, countershaft, 
x ete, and can be worked as an ordinary power 
machine or taken from its base for use ax a 
hand machine. 
easily in small room. Dlustrated catalogue 
price list free on application. 


THE CURTIS & CURTIS CO.. 


z 
rs ieee sii > 
MacuinE No. 78. 
Range ?-4 in, R. H. 


The Genuine 
Armstrong's 
STOCKS 

and DIES 


Acknowledged to be the best. Different sizes and 
capacities. Write for catalog. 


THE ARIISTRONG MPG. CO., Bridgeport, Conn. 
Now York Qiica, 188 Centre Strect. 


ta Hand = Power 


Length of pipe handle * 


6 GardenSt., BripaErort, Conn, ! 


| Trelley wheel, R. E. Briggs 


Scientific American 


Se 


Frotractor, C. L. Newten 


Pump, centrifugal, I. C. Williams . 
Pump, power, WH. 1. Dunham .... 
Pump, retary, I. W. [vans .. 


Pump, st 
Pumping system, oil, 


am vaeuuu, R. B. emer on 
Tlolfman & Helling 


173,262 
T72,989 


773.2500 | 


773,316 


» TTB, 1 


| 
I 
! 


head 773,501 
Punching machine, Lantenschlag 773,329 
Radium and allied compounds, coutainer fer, 

W. &E. Everette ... «- 773,281 
Rail. rack. EK. A. Spe as T72,971 
Railway censtructien, W. errell .. -- 773,042 
Railway cressing, R. Thempsen « 773,300 
Railway, electric, Thernas & Stene . 173,438 
Railway signal, A. J. Park .......... seese 775,098 
Railway sigual, electric, W. ©. Lamphier.. 773,@80 
Railway signal, electrical, J. L. Dickey .... 773,065 
Kailway signiaimeg system, Otwell & Mel 773,415 
Railway spike lock, Il IL unt 773,147 
Railway switch, II. Blanchard .. 772,908 
Railway switch, G N. Wright .. 773,361 
Railway switeh shifter, street, J. 

iltisy, aes aeate aoe eateckiee 3 Siesta’ 773,179 
Railway tie, mescallie, Tl. If Ashle » 773,114 
Railway tie, metallic, J. Li. Bittikeffer .. 773,186 
Receptacle, non-vefillable, Stervnfels 

Reichenhacher, 622 sssoe ss Soe eee ee TT3,237 
Reciprecating meter, deuble a 

Landen .... 773,261 
Rofrigerater, 1. S. Hemenway .......... 772,937 
Register roll helder, autegraphic, 

Krauth . z ats 772,943 
Relay. Te A. Ce 773,195 
Reasting and 

WSO WISN “icacsetydbancete caine Sueard Mande s Deseret Sens 772,925 : 
Rock crusher, C. Wallace « T73,107 


Reck drill, . E. Adams ... + 773,112 | 
Rolling mill table, S. V. VWuber .......00. 773,257 - 
Rotury steam engine, Wo FL Leibenguth... 773,4@1 ° 
Rewing machine, 1. J. Taylor .....e.ee eee 773,170 
Salt, Ina sig pase, OG. tsacaise see cece eee ee 773,343 
Sash fastener, wiudow, Brewer & Heavener 772,920 
Saw, sawing machine, W. W. Carter ..... 773,118 ! 
Saw sharpening attachment, band, Harreld : 

& Wilderson . ........... . 773,495 | 
Seale dial, cemputing, an 773,185 - 
seraper, Wwheelcd,  L. Melkwnight *, 773,092 
Sereen plate fastener, U. L. Reynelds .... 773,423 
Screw driver serevy heldiug attachment, 2 

Vie ALAM S  seccofnst hie ied hte Gest ape ere iyarete 772,912 ! 
Serubbing machine, revelvying, W. 

german ......., 773,436 
Seal, netarial, I¢. | Winpenny .......... 772,990 
Sced frem clover secd, separating buck and 

plantain, J. P. Burgess .........00.05 772,922 
Separating appavatus. Anderson & Tempkins 773,180 
Shade fixture, S. TL. Skinner .........ee. eee 773,105 
Shaft, expanding, M. Power ..... «+ 773,223 
Shaft, yielding. ©. L. Haase, Jr. «. 773,320 
Shingle cutter, M. Knapp « 773,397 


L 


HW. Martin 
i. J. Prindle 


Shoc 
Shoes, 


fasteucl, 
making, 


centinuous, L. 14 oe 
Slug, quoin, furniture, ete., E. J. Buehler. 
Seund records, making, ‘I. ... & J. B. Cen- 

nelly 
Sound reproducing machine. B. 
Sparking plug, C. F. Splitdorf 


Dnbinski 


able, C. L. Resenqvist 
Spool er reel, F. Messberg ... 


instrument, F. A, Smith PRO So 
Surveyer's tape marker, VW. L. E. Keuffel. 
Suspension suppert, spring, B. A. Estep. 


Swagiug ma¢hine, R. Crawshaw 


. 772,947 
. 773,522 


Shonlder brace and suspenders, 

ale Ne TRANS eejeas Hed bas a shee cates e 773,282 
Show case. BE. L. Reichle .. 772,961 - 
Sickle holder, Kichmieier & Aurand +. 773,131 
Side gage, S. Edwards ......... 00.005 «. 773,487 . 
Signal system, electric, Souder & Early... 773,166 
‘Signaling, J. Miller ............... 773,024, 773,025 
Signaling apparatus, electrical, Junken & ' 
Tredwell  .s.ccscsccccccsccccscscscenes 773,826 
Signaling purposes, apparatus. fer utilizing ; 

electrical escillatiens fer, C. E. Free- : 

MAL” esha ssa sis.6 Sd esl epeee sears eee eis 773.069 
Signaling system, HH. W. 17 39 
- Siphen, Locke & Minnick 3.511 
Slimes washer, I. FE. Perte 773,221 


' 
773,532 


TTS. ARG, 
773,168 


773,426 


] 773/218 


« 173,297 
« 772,994 


173,035 


« 773,016 
« 773,134 
« 773,197 


Sprayer, D. B. Smith ..... 773,347 
Spring, F. P. D’Arey ...... » 773,312 
Sprivgwork, J. uA. Staples . 773,041 . 
Stacker, straw, J. O. Bashere 773,184 
Stalk cntter, J. J. Mize ...... 773,088 ; 
Stamp, time hand, W. F. Barth 773,455 - 
Stand. See Tisplny stand. : 
Starch, making seluble, Brewning & Barlew 773,469 . 
Stay belts, remevable clesure fer hellew, 
: HOG. Tidemann ......... eee eee . 173,301 
. Steam beiler, G M. Brenson .... . 773,049 
-Steam beiler, J. F. Heckman 773,389 
Steam generater and grate, cembined, J. 
: Gy Rayme@nd: (oii. oe vie taste bare oe 173,42 
Steam superheater, C. R. Ingham . «. 773,258 
Steamer, kettle, A. M. Baldwin ... « 773,272 
Steel, treating, T. G. Selleck . 773,034 
: Stereetype casting bex, I. Schreiner 773,528 © 
/ Stethescepic instrument, R. C. Bewles 773,274 | 
- Stone, artificial, FE. D. Reed ....... 773,421 
Stone, marble, ete, rubber fer surfa 

A. M. TL. McLeed .... cee cece eee eens 772,955 
Stop metion. IL L. Pewell . 778,418 - 
Steve ash hax, HW. IT. Vese ......... weaves 773,178 | 
Steve grate er fire tray, E. Jennings ..... 773,077 
Stove er range, ceeking, W. Reid_........ 773,031 
Street cleaning machine, A. A, Cleugh .. 772,924 
Stutfing bex for Steam turbines, Hquid, L 


Sweat band, J. S. Streuse ....... . 773,349 
Switeh, ©. CG. Bad@aw wo... cece cece eee eee 772,914 
Switch operating mechanism, Renshaw & 

Te VATach: 4 cade tee ease saws Sawer ee’s ose 773,422 
Switch eperating mechanism, track, C. F. 

Taneyell Sethe role ey whege Sees 773,324 
Table an@ mangle, cembinatien, M. Aanensen 773,448 
Talking machine, Jolson & Meere ........ 773,290 
Tap, barrel ev casx, M. Warren ........-. 773,175 . 


Teaching and practice ef telegraphy, in- 


strument fer the, ©. BH. Chinneck .... 773,374 
Telegraph system. A. C. Crehere... . 773,198 


Telecvanhic reeeiving system by m 
Hertzian waves, O. Rechefert .... 
Telepaone cut-out switch, J. R. & C. 


Trelley contact, T. F, Wetton . 
Fretley harp, T. gan 
Trelley signal, C. H. Merse 


Trelley wires, ear for carrying 

F. Morris. oo... cece cece eee eee 
Truck, car, C. T. Westlake ........ 
Truck, hand, L. C. & F. R. Peek ........ 
Trunk, convertible bed, Shade & Knapp..... 
Tube expander, J. J. Byers 
Turbine, & 2. Wi 


ie! aeaanteanneigeranerans 


773,340 


ae. 772,987 
«a. 773,280 

+ 173,334 
- 173,048 


773,089 
773,309 
773,027 
772,966 
773,050 
1B442 


Harris 772,936 
Telenhone cscutcheon 

WENA | ie2 isc Saint Sea ROTI § ORDERS 772,986 
Telephene exchange multiple switchbeard, mi 

Mi icGs. TSO 0838) esis ee tee See dst abe aiersne cavern. 773,506 

*Pelevhone signaling device. ND. M. Bliss... 773,187 
Telephene system. R. M. Eaton ........... 773,007 
Telephene trunk lines, apparatus fer threugh 

vinging en, H. M. Crane .....eeee eee 772,927 
Thill coupling. L. A. Manwaring ... - 173,082 
> Ticket ease, AL TT Sellars... eee eee eee 773,103 
Ticket printing and discharging apparatus, ! 

turnstile controlled. I. H. Spear...... 773,267 | 
Ticket registering, punching, and issuing 

machine, J. If. Ohmer ........0-0+-- 773,518 | 
Tie. See Railway tie. : 
-@ie plate. T. Toomey ..ccssececceeecueeeee 773.351 | 
™le, biilding, CO. T. Seested ........ 2 TTR.220 | 
Tire non-slipping device, H. David.. . 773,313 | 
‘Tire, pneumatic, M. M. Mills ............ 773,216 - 
Tires. friction bleck fer vehicle, C.D. 

Ca ti sc ky oie ss Sea Sa ae ee oe ees 773,142 | 
Tebacce making meld. niug, R. E. Ellis . 773,008 | 
Tehacce pipe, L. D. Koch ..... « TTR, 942 5 
Tonenue switch, FL G@. Isenberg ve P78.048 | 
Tool, A. J. Meier oo... 2.600. -. T73.214 
Teel helder, F. P. Pfleghar . + 173,338 

. whistling, W. Griffin .. « €73,072 | 
; AW Strenitz ..... hoe wtiaeceek Aree a .. 773,169 
j Ura drying device, L. Tferren .. .. 173,498 
Train signal. electric, BR. M. Quittm - 773,263 
Transem lifter, H. L. Trimyer .... « 773,352 
Trolley, M. |. Beistle ......0.55- « 773,459 
Troiey catcher, C. F. Davy .... » 173,314 


{ 


JEFFREY 


NoveMsBer 5, 1904. 
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Linen Underwear 


—that wears? 


The normal temperature of the body should be always 
the same at labor or at rest. The temperature of the 
blood at the surface regulates the heat of the body. 


Underwear is warm when it keeps this 
heat of the blood from escaping. 


“Belfast Mesh’ Solves the Problem. 


Woolen Underwear is Doomed. 


BELFAST MESH holds large 
quantities of air and is therefore su- 
perior as a non-conductor, 

BELFAST MESH, good absorb- 
ent properties; takes up excretions 
and moisture quickly and evaporates 
them rapidly. 

BELFAST MESH, when it has 
becomne wet, dries quickly, and body 
is surrounded by dry fabric and dry 
air. 
BELFAST MESH may be boiled 
any number of times, It is suaran- 
teed to wear to the satisfaction of the 
purchaser or nroney refunded. 

BELFAST MESH is linen, tem- 
vered to withstand wear and abrasion, 
woven into an open fabric by our own 
processes, 

BELFAST MESH is grateful to 
the skin. 


WOOL is naturally porous, and there- 
fore holds dry air, which is a non- 
conductor. 

WOOL, has poor absorbent properties; 
therefore does not take up and elimi- 
nate excretions and moisture easily, 

WOOLEN stuff, when it has become 
wet from perspiration, body is swathed 
in dampness, and makes best conductor 
for heat. 

WOOL of any kind cannot be disin- 
fected by washing in boiling water 
without excessive shrinking, 

WOOL, when shrunk, loses its por- 
osity, the only property which gives 
it value as an undergarment,' 

SO-CALIVEB unshrinkable wool is 
treated chemically, and the use of 
chemicals mars its value as a fabric for 
wear next the skin, 

WOO], irritates the skin by friction. 

SEND FOR OUR FREE BOOK—It is handsome and convincing. It goes into 
the subject thorough:y and explodes the “wool for warinth” theory in short 
order, It is designed tor thinking people who desire comfort with health. The 
only forcible objection to the other mesh underwears has been that they ‘“WEAR 


OUT TOO QUICKLY.’ We guarantee that Belfast Mesn will wear to the satisfac- 
tion of the purchaser or refund money. 


Sold by all dealersor direct ey mailif your dealer won’t supply it. 


THE BELFAST [MESH UNDERWEAR CO. 


366 Techanic Street, Poughkeepsie, N. Y. 


RMN PCN 
tray tales oa tatertptechytalt stores 


ELEVATING--CONVEYING--POWER yaf-crssecsaties 


Transmission--Screening--Dredging--Coal Cutting 
Drilling--Hauling--Washing Machinery. 


Cotumesus, On10, U.S. A, 
NEW YORK DENVER 


Men of business prefer The 


California 
> Limited 


The train “wears well”: mainly 
Santa Fe 


because the service is faultlessly good 
every mile and every minute. 
Santa Fe All the Way--that's the 
reason. 
Daily service will be resumed November 13, 


NM VY 


superseding present semi-weekly schedule, 


Chicago to Los Angeles and ‘Frisco. 


For pamphlet of the train, and Californiatrip book, address Gen. Pass. Office, 
A. T. &S. F. Ry., Chicago 


RESTORES THE SIGHT 
WEAK EYES MADE 


DULL EYES MADE Sf 
BRICHT. 


( PREVENTS FAILING SIGHT VIL 


SS, bedi 
a STRONG, O} Write for A 
SPECTACLES ARE A (jf ILLUSTRATED c)! 
~ NUISANCE, di TREATISE ON THE 
NECESSITY § EYE, Mailed Free. 


*HE IDEAL COMPANY, 
: 239 BROADWAY, 

| NEW YORK. 

= els —————— 


ONLY MAKES 
ONE WEAR THEM. 


Naveen 


PRA CTICAL MEN 
SHOULD HAVE 


The Techno-Chemical Receipt Book 


495 pages of the best proved receipts for every 
purpose, What every man needs at his elbow. 


ONLY $2,00 POSTPAIO 
Send now before it slips your mind. 


HENRY CAREY BAIRD & CO. 
812 Walnut St., Patladcleniey saat 


The HOW and WHY of Electricity 
By CHARLES TRIPLER CHILD 


A book tbat all may read with understanding. The 
story of electricity stripped of formule and written for 
thuse who wish to learn. Price $1, postage prepaid. 


New York Sun: *\We know nothing that @1ves so 
much real kelp in so short a space.’ 


Published by ELECTRICAL REVIEW PUB. CO., 
13 Park Row, New York : 
Samwle copyof the Electrical Review FREE, if requested 


§ EVERYBODY 


Is interested in Stocks or Bonds listed 
on the various stock exchanges, either 
as an investor or an operator. 


Our Weekly Market Letter 


‘Valve eperating means, W. R. Weed . 


Your name 


will be found invaluable. 
on our mailing list insures your receiving 
it every week. 


Corey, Milliken & Co. 3! 


BANKERS AND BROKERS 
15 State Street Boston, Mass. 


ROTARY PUMPS AND ENGINES. 


Their @riginand Development.—An important series of 
papers giving @ historical resume of the rotary pump 
aid engine from 1588 and iliustrated with clear draw- 
ings showing the construction of various forms of 

umps and engines. 38 illustrations. _Crntained in 
Bib PLeat wns 1109, 1110, 1111. Price 10 cents 
For sale by Munn n & Co. and all newsdealers. 


Amid all discussion of 
the best roofing mate- 
rial, the fact remains 
that “Taylor Old Style” 

roofing tin has endure 

upon roofs for at least 
sixty-three years—how 
much longer we do not 
know. What other, 
kind of roofing tin or| 
other material has lasted 
so long? 


Don't economize ten dollars on the roof because 
no one can seeit, and spend a thousand dollars on 
interior decorations which simply appeal to the eye. 

@ur ‘“ Guide to Good Roofs,” sent freeon request, 
gives some good pointers on the roofing question. 


N. & G. TAYLOR COMPANY! 


ESTABLISHED ISIO 


Philadelphia_ 


WORK SHOPS % 
of Wood and Metal Workers, with- RE. 
out steam power, equipped with ee gee 


BARNES’ FOOT POWER 
MACHINERY ——— won. 


allow lower bids on jobs, and give 
greater protit on tbe work. Machines 
sent on trialifdesired. Catalog Free. 
W. F & JOHN BARNES CO. 
Established 1872. 


1999 Ruey ST. 


-§ HOW FAR 60 YOU 
WALK IN A DAY? 


Did it ever occur to you that perhaps you 
walked miles just going around your home, 
shop or office? Perhaps you'd like to know. If 
so,geta Pedometer. A Pedometer is an in- 
genious affair that goes when you go and 
stops when you stop. This instrument has 
heretofore costfrom ten to fifteen dollars. It 
is not a toy, but an accurate and valuable 
recorder of distances. 


YOU GAN GET A FREE! 


PEDOMETER 


by sendiug us $1.00 for a year’s subscription to MOPERN 
MACHINERY, our menthly magazine, which will keep you 
posted on the great progress. which is being made in the mae 
chinery world (and if you would keep abreast of the times you 
mustread MODERN MACHINERY), interestingly written, well 
illustrated. Sample Copy, 10c; $1.00 per year—and a Pedometer, 
FREE. Subscribe Now. aes 


MODERN MACHINERY COMPANY. 
8 13 Security Building, CHICAGO, ILLINOIS: 


I fo 


ROCKFORD, ILL. | 


Patents, Trade Marks, 


Valve fer air brake systems, triple, W. 

| Vii SDUPNG ron elise dues a Suite wa ieee fee ey 773,043 
Valve gear, independent, W. I’. Terrey » 173,302 
$ Valve mechanism, H. L. Gerken ...... « 773,388 


j Wrench, W. A. Jacksen 


‘ Cepy helder. J. Auld 


Scientific American 


. 


| 


Turbine, elastic fluid, Farrand & @scanyan. 773,136 
‘Twine helder, R. L. Weir 173,443 
Twisting * machine, bel€ driven, J. 1. Tynan 173,354 
Twisting machine step metien, T. H. Smith, 


Type writing machine, H. J. Halle 
Umbrella, lairsch & Worlut 
Valve, Latta & Martin 


Valve and angle ceck, autematic safety, 
O..P. Béwilan, 35.666 oe sys oe eee 772,919 
Valve, autematic uir safety, I*. B. Merrisen 772,951 


1 773;111 
» 173,383 
173,402 


‘Vaper burner, [tiedmann & Kneller.. 
Vehicle, P. A. Lindrose 
Vehicle’ centrelling mechanism, m 


=| ard & Hatcher ........cccceeee cs eeees 773,097 
Vehicle running gear, J. H. Jenes » 773,504 
Vehicle seat, auxiliary, J. W. Miner «+ 773,086 
Vehicle swivel ceupling, J. A. Cernelius. » 773,277 
Vehicle turning mechanism, C. Miller - T73,084 
Vehicle wheel, B Gastal ..... se eeeeeeeee 772,930 | 
Vending machine, H. H. Pulver 5 772,960 | 
Vending machine, If. Lynes ..........2-ee 773,403 
Vending machine casing, Hercheler & Case 773.28% 
Ventilater, P. C. Ulmen. Byo-d eleneisyeyd auc ans 10.sehe oie) 773,440 
Vessel, submarine, W. Hugnet, et al. - 773,146 
Veterinary speculum, W. UV. Kebinson . - 773,226 
‘Vibratile apparatus, L. Snyder or TT 3e8 5 | 
Viscose treating apparatus, L. Naudin « TT3,412 
Veitage, regulating, M. geblanc ........e. 773,505 ¢ 
Veltage regulating apparatus, M. Leblane. 773,398 


A. J. 
Spee con unkeNe asPian ce oe 4Ns 773,140 
. 173,239 | 


Voting machine interlocking device, 
Gillespie 
Wagen bedy, J. S. Stone 


Wagen, dump, T. R. McKnight .......... 773,093 
Wall, fleer, er ceiling plate, W. R. Willetts 773,445 
Washing machine, E. Rue ..............-.. 773,101 
Watchcease pendant, I’. C. Ries . - 773,424 
Watch guard, J. A. Crandall . + 773,376 
Water cleset, W. I*. Barnes 773,183 
Water, composition of matter for purifying 

sea er hard, A. Gutensehn ........... 773,494 
‘ Water, purifying, T. Jones 773,395 
Waves of the sea, device for utilizing the 

power of undulatiens ef, I*. Geedecke. 773,285 . 
Wickerwork making machine, A. Peherze- : 

Neely yecde wees Shee eo enka s . 773,417 
Windmill, J. & G. Kucera .......... ++ 773,20 5 
Windew construction, E. H. Lunken ++ 773,330 
: Wire, making steel, J. A. Herten .. « 773,012 
Wire stretcher, W. G. Batsen ............ V72,915 
Wrench. See Menkey wrench. 


773,259 


DESIGNS. 


Badge, K. Stachewski 


Veet warmer, C. H. Beeck . 
Lamp glass, @. Schett 
Menument, C. A. @rleans 


Speens, ferks, er similar articles, handle 

fer, W. C. Cedman ........ eee ee eee eee 37,190 | 
Speens, ferks, er similar articles, handle 

fer) 2S. -Steht o3 40sec sateie Be ha Sins ew dbow 37,191 | 

. Type, fent ef printing, S. M. Weatherly.... 37,196 
Type, font ef printing, G. Macen ...... 387,197 
Vending machine casing, multiple, G. 

TOWNSENE) «5544 dvdow Sidpeieieis cones Bates 37,195 ! 

TRADE MARKS. | 
Candy, candied fruit, and candied pepcern, 

Plews Candy Co. ......... cece eee eens 43,602 « 
Cards, playing, T. @ Helland ............. 43,578 
Chemical compeund with animal albumen 

and bremin, Davis Pharmaceutical Ce. ., 4:3,596 
Cigars and cigarettes mude ef cigar te- 

bacco. A. P. Poladura is 02 


Ceffee, Digeste Ceffee Ce. 
Cetfee, 1. C. Beckett 


Cerset steels, Weingarten Bi 1O84 
Culinary vessels, I?. H. Grisv -. 43,599 
Cure fer stemach cemplaints, 11 W. Sp 1. 43,595 
Feed, certain named, Cerne Mills Ce. 43, 586, 43,587 
: Hair resterers, certuin named, M. W. Allen 

Ge OO ail Se oak aaa ca tae eye ge Sie Bw ALES 43,603, 
“Horse pads, American Pad & Textile Ca... 43,600 | 
Knitted bedy wear, certain named, Peter. 

Scett & Co. 43,580 
Macureni, certain named, Michigan Macareni 

GO oS wert g) peg ied) wa | Mertens Deve o tilt MOO 43,588 
Paints and anticerresives, Suter Hartmann & 

Rahtjen’s Composition Go. se... ee eee ee 43,598 
Paper, carben er transfer, Oliver Typewriter 

COB ae-weie es ns FantnteAli es | ive Befasie sce bs oie «. 43,604 
Paper, certain named, Mysell-R ns 45,577 , 
Pastry work, certain named, W. Biber 43,589 | 
Periedicals, Hereld Cempany Ape ee te 43,576 © 
Remedy for diseases of the heart, I’. i 

mann-La Reche & Ce. ..............26- 43,593 
Resins and blossoms cr forest trees, com- 

eund ef, FPerostedor Cempany ......... 43,597 


Silk yarn, artificial, General Artificial Silk H 
COS. 2 secede nuiiie ce etait a oles SS aote : - 
Silks, Passavant & Co. .... 
Silks, dress, Liberty Silk Ce. ae 2 
Seporitic, V. Hoffmann-La Reche & Ce...... 43,594 
Textile geeds, certain named, Bradferd 
Byers’ Associatien 48,601 
Toys, I. P. Lehmann ++ 43,579 
Washing pewder, Acme Washing » 43,585 
LABELS 
“Artificial Vichy,’ fer vichy, C. H. Schultz. 11,511 ' 
“Bellatana,”’ fer cigurs, A. C. Henschel & i 
Co. in 16 es esky hie ud thee ve ca tel ace 11,516 | 
“Calizenia,” r cigars, ‘A. C. Henschel & i 
. ‘ 11,514 
uGaehanie, ee 
Schultz 11,509 
“Casteroids,’’ for medicine, C. F. Burgman. 11,503 
“Werest Comfert,’’ for whisky, DP. Schwarz 11,512 
“Hand Made Havana Filler,’ for cigars, 
Wallick & Gebn 11,513 
“Hyde” Byetlee Heave Cure,” 
q. yO Ci etd Boe CAN Mae ease ted ‘ 5 
He: Canadians: fer cigars 13008 
a 0, eee 
“Perladena,’” for cigars, A. me 
& Ce. 11,515 
“Sapelin Ileor : 
Gerstenderfer Bres. 11,520 
“Selters,’’ fer mineral water, ©. H. Schultz 11,510 
“Sphinx Tablets, Arabian  Specific,’’ for 
dyspepsia tablets, Oriental Remedy Ce. 11,505. 
“Sweet Nip,’? fer cigars, A. C. Henschel 
BE OOo Pies cacy e ia rey lon nia. alata oe le Viewer ayehiare 11,517 
“The Ideal. Deodorant,’? for antiseptic de- 
oderants, Victeria Teilet Ce. ............ 11,507 
“The Red Star Liniment,” fer liniment, I% 
: I. Pingel Pes 11,506 | 
“Turkish Carhen India Ink,” for Indi 7 
. Aes TGC Op iesricsere esos Secs weak 3 ech ees 11,519 
“Turner’s Brazilian Bitters,’’ fer medicine, : 
i> PULNET 0s. 5.550 aio suas eda s 2 state Gg o14s wees 11,508 
PRINTS. 
“geuter’s Seap. Get a Lilv-and-Rese Cem- 
plexion,’’? for soap, Barclay & Co....... 1,134 
Wouldn't You Like to be My Partner?” for 
playing cards, United States Playing 
Card Ce. 135 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 


COPY RIGHTS, etc., 
Address M U AN & co, Solicitors 


of Patents 
Office of the SCIENTIFIC AMERICAN 
861 Broadway. New York. 


Branch Office, 625 F St.. Washington, D. C. 
Hand-book Sent Free on Application. 


in print issued since 186%, will be furnished from 
this office for 10 cents. provided the name and 


‘number of the patent desired and the date be 
$ given, 
? York. 


Address Munn & Co., 361 Broadway, New 


Canadian patents may now be obtained by the In- 
ventors for any ef the inventiens named in the fore- 
going list. For terms and further particulare 
address Muna & Co., 361 Broadway, New York. 
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“2° SPECIAL! MANUFACTURING: ie 
DIES AND STAMPINGS TO.ORDER.§ 


MACHINERY~MODELS-EXPERIMENTAL WORK; 
DROP’ FORGING DIES AND DROP FORGINGS.. 


SPEC'L 


FORATING Co. | 
EVERY DESCRIPTION, 


FOR ALL USES. 
CHICAGO. ILL. 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 


Manfd. by VOLNEY W. MASON & CO., Inc, 
Providence, kk. I., U. S. A. 


HAROWARE SPECIALTIES evc.MANEFD TO OROER.SEND SAMPLES ass 


OR'DRAWINGS FOR ESTIMATES, WHITE -FOR OUR BOOKLET. 


THE .GLOBE MACHINE~ 
970. HAMILTON: S.T., 


C Een 
MFG. 


CHEMICAL 


DRL, C.STIRFEE, 


MODELS Fe impieaene 


ch evE Cano. OHIO. 


MACHINES. arora tery Engines 
bottlers, Machinery. 
CO. 989 Clinton St. Sinaanee, Wis 


EXAMINATIONS 


: Experimental Work. Designsof Automatic Machinery 
Geo. M. Mayer, M.H., 1181 Monaanoek Block, Chicago, Ui 
ALL 


TYPEWRITERS Ate: 


All the Standard machines SOLD or RENTED A 
WHERE at HALF MANUFACTURERS’ PRIC! 
Shipped with privilege of examination. Send for Cat. 


Typewriter Emporium, 203 LaSalle St., Chicage 


, |MAKE YouR own GAS ENGINE 


& STAMPING CO. 


Brewers’ 
VILTER 


OF ALL 
KINDS, 
Bissell Bleek. Pittspureh. ln 


f ee 1 
PARSELL & WEELR 128-4 Bist ML, New Yark 


nrentivus levelupei Special Machinery. 


£. ¥. BILLAARD, Fox didg.. Franklin Square. New } New York. 


‘Experimental & Model Wark 


fo Warn Gaedam & sun.$5-$1 Ruse Stn. ¥ 


Cir, & advice 


Models aud Experimental Work. 
amd Models Wosignad air pe rected, 
F Mission St., Suu Praevisvu ! 


Auuilero shop, ML P. Hebel. f 


Removed to 182 Milk Street. 


on 


25c. 


Grand Beuk Catalogue 


MANUFACTURED BY CONTRACT, PUNCHING DIES,’ SPECIAL MACHINERY: 
£.KONIGSLOW STAMPING & TOGL WORKS, CUBVE CAND, 


Telegraphy ; 


Are you interested in Patents, 
work? Our booklet entitled 


Magical Apparatus. 


Parlor Mricks Mevnpt free. 


Modei or Experimental | 


KENT POCKET METERS 


Automatic Volt-Ammeter 
Ts designed and calibrated espec- 
ially for testing batteries on gas 
oline automobiles and launches 
and for any other use of like cu- 
pacity. Accurate and substan- 
tial. Ampere reading made sim. 
ply by pressing button. The 
most colvenient and complete 
battery tester on the market. . 

Volt-Ammeter $6.00. Apcremetcr $5.00. 
Atwater Kent Mfg. Works, N@ N. eth &t., Philade:phia, Ps 


‘GLARK’S CRUISE of the ‘ARABIC ” 


15,801 Tors, one of the Finest, Largest 
and Steadiest Steamers in the World 


TO THE 


2 Med piranean 


AND THE 
, February 2t April 13, 1905, 70 days, 


costing only $400 and up 
Wirst-class, including Shore Excursions, Guides, Fees 
* | Hotels, Brives, etc. The most attractive trip leaving 
the United States next winter. 


Special Features—Madeira, Cadiz, Seville, Algiers 
| Malta, 19 DAYS IN Ev ypr and the HOLY LanD! Con. 


Ihiyeutions | 
¥o ats of snucess. 


1 gaining better 
posit studying 
Electric: al ngine ering, Steam 
Engineering, Mechanical Engin- 
eering, Heelyaaicenal Drawing, Fleet ric 
Motorman’s Course, Dynamo Tender's 
Course, Telegrnphy, Short Electrical Course, 
Arithmetic, Algebra, by mail. ‘Thomas A. Edison en 
dorses Iustitute. Text books free, Students helped to positions. 


Write for free boek, ‘Can | Become An Electrical Engineer !?? 


ELECTRICAL ENGINEER INSTITUTE 
Dept. A, 2 


40 Weat 28d St.. New York 


Over 700 engravings 


damde st., New Sur 


Tickets good to stop over in Europe 


WHAT WE DO—HOW WE 00 IT | stantinople Athens, Rome, Riviera, ete. 


willbe sent to youon request. 
KNICKERBOCKER MACHINE WORKS, 
Jones Street, New York. 


DYNAMOS. AND MOTORS. 


POE Tec 


8-10-12 


50c.. 


ee 


A detective told 
me the story of 
“The Golden 
Pince - Nez.” 


He then handed 
me a pair of gold 
eye - glasses. 


With no. other 
evidence, I wrote 
this description of 
the criminal. 


I found a good 
deal of satisfaction 
in running her to 
cover. 


She fitted my de- 
scription exactly. 


Watson declares 
it my best piece of 
work, 


Perhaps he is 
right. 


Ine., 


; FRANK C. CLARK, 113 Bevatwaas New York 


TWELVE BAKER STREET 


iy ib 
Be] 


WBS, 


tp. 


27) x 4 
SHE EL OCe LONDON, 8. W. 
HOLMES 

CONFIDENTIAL AGEN? 
A woman of good address, attired 
live a lady. She hes « remarkably 
thick nose, with close-set eyes, 


forehead, & 
and probably 
There are indi- 


has had recourse 


She hes a puckered 
peering expression, 
rounded shoulders, 
cations that she 
to an optician at least twice dur- 
ing the last few months. As her 
glasses are of reme arkable strength 
and as opticians are not very nu- 
merous, there should be no diffi- 
culty in tracing her, 


a ioe 


ey ae 


“The Adventure of the Golden Pince-Nez”’ is 
; the cleverest piece of deduction yet done by 


the shrewd detective. 


It is published in 


Colliers 


Household Number, issued on October 2oth, 
and on sale for an entire month. At all news 


stands. 


Ten cents the copy. 
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The Orient Surrey, 


Speed avout twenty miles per hour. Will climb all or- 
dinary grades. 


Write for catalogue 


WALTHAM MANUFACTURING CO. 
Mass. 


Waltham, 


GAS and GASOLINE 
For All Work. 
Stationaries, Portables, Hoisters, Pump- 
ers, Sawing & Boat Outfits, 

Send for Catalegue and Testimenials 


State Your Power Needs. 


TO PROVE that Daus’ “Tip Top” is 
the best and simplest device tor making 
100 copies from pen-written and 50 
copies from typewritten original, we will 
ship complete duplicator, cap size, 


days’ trial. 

Price 82.50 lesa B 
trade diseountof 
88} per cent, or 


TheFeix AL B, Dans Dpto (o., Daus Blig, Tl John 8t., New York 


Ait varietiesatiowesc prices. Best Raitroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Safes, 


Sewing Machines, Bicycies, Teols. etc. Save 


Srals 


without deposit. on ten (10) | 


Net : 


Moncy. Lists Free. CHICAGO ScaLE Co.. Chicago, Ill. : 


HOROLOGICAL DEPARTMENT 


BRADLEY POLY TEC HNIC INSTITUTE 


Formerly Parsons Horological Institute ~ 
PEORIA, ILLINOIS 


| LARGEST and BEST 
" WATCH SCHOOL in AMERICA 


- We teach Watch Work, Jewelry, En- 
.° graving, Clock Work, Optics. ‘Tuition 
E reasonable, Board and rooms near 
- school at moderate rates. 


Send for Catalog of Information. 


/ Photo Lenses 


and Shutters of every 
kind for all purposes; 
Proiessional, 


Amateur, Process. 


Sold Round the World on all 
Cameras. Catalogue free. 


Bausch & Lomb Opt. Co. 


, ROCHESTER, N. Y. 
New York Chicago 


Boston 


Ede ps 
H 
| 


Headless Self-Contained 
It isas easily controlled asa stezm 
‘engine. Variable sparker. The 
only perfect moderate priced 3 
launch engine on the market. 
et Us convince you. Write 
| to-day. 
Graut-Fervis Co., Troy, N.Y. 


CASTINGS 


IRON, BRASS 
@ ALUMINUM 
HIGHEST GRADE ONLY 


We make a specialty of Cylinders, Castings, etc., 
and supply some of the most critical automobile and 
engine concerns, Send patterns or drawings for 
estimate. We guarantee satisfaction. 


RACINE BRASS & IRON CO., Inc. - Racine, Wis. 


y THE CuIPPER CLIP 


(=~ Its triangular shape prevents ; 


entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheaped. All Stationers. 


CLIPPER MFG. Cé@., 


401 West 124th St., New York, U.S.A. 


bass @R STEEL Free tre sony 2 atud sforniat sn write boas. 


so and Gasoline Engines * 


are strong, simple in construction, and 

easily understood. Olis engines can be 

ds operated by any man of ordinary intelli- 

gence without previons experience. 
Stationary Engines, 2 to 100 h. p. 
Portable Engines, Sto tS h. p. 
For complete information and new illustrated catalog, write 

OLDS GASOLINE ENGINE Works 

216 River Street Lawnsinc, Micu, 


SHOE 


( Trade-Mark.) . 
Heaviest oily grain leather—tan col- 
ored. Watertight construction. Com- 
fortable and nearly indestructible. 
Send for r pamphlet, 
. TWADDEL ‘LL, : 
1210- 112 Market St., Philadelphia 


JESSOP'S STEEL ss 


We JESSOP & SONS Le SI MOHN ST NEW YORK 


| 160 State Street, Chicago, Ill. 
- 107 St. James Street, Montreal 


# Dept. WV JOSEPH DIXON CRUCIBLE C0., Jersey City,N.J. 


Our New Skeleton Watch not only shaws you the time, but how time is made. 


THE NEW ENGLAND WATCH CoO., 


Scientific American 


. __ WONDER of the AGE 


Jackson's Patent High Head (entritugal Pump. Guaranteed to raise water 
1,000 feet or more and msintain an efficiency of from 10% to 84%, 

Hirst choice of the Engineer for City Water Works, Draining Mines, Hy- 
draulicing, Irrigating and Reclaiming Land. Beats the world fer 
Durability, Economy and Efficiency. Catalegue No. fi. 


BYRON JACKSON MACHINE WORKS. - - SAN FRANC?SCO, CAL, 


is one which will 
yield you satisfac- 
tion all the year round, 
a convenient, dainty, 
cleanly,willing Fountain 
Pen. There is only one 
thatisalways reliable, and if 
you want to please your men 
friends, a Waterman Ideal 
is the very thing to give them. 


BEWARE OF IMITATIONS 


Mt all dealers. Send jor catalogues of 
special Christmas styles and mountings. 


L. E. Waterman Co., 173 Broadway, New York 


8 Schoo! Street, Boston, Mass. 
138 [Montgomery Street, San Francisco, Cal. 


New Lantern Slides 


WILLIAM H. RAE, 


WARSHIPS @F UNITED STATES, ENGLAND, RUSSIA; 
GERMANY. FRANCE and other nations. Also 24,000 
views of juj:alar interest. Send tor information on 
your favorite subjects. 


22 Chestnut St., Philadelphia, Pa. 


WRITES BLACK 
COPIES PURPLE 


Takes the place of pen and ink 


Dixon's 


Eterno 


Pencil 


Fer businessor ordinaryuse. Soldby stationers, 
with or without nickeled point protector. 

Dixon’s Pencil Gaide,indexed by vocations,cor- 
rectly indicates the right Pencil for your use. Sent sree. 


PREPARED _ 
ASBESTOS FIBRE 


tor Manufactireers use 


R. H. MARTIN, 


OFFICE, ST. PAUL BUILDING 
220 B’way, New York. 


[ MILLS FORALL MATERIALS. | 


= OUR BUSINESS i$ TO MAKE, 
: r MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM ¢OT- 
FON-SEED TD ROOTS AND HERBS, 
BY AN VNEXCELLED PRO- 
CESS. IF YOu WANT 
aCIANY KIND: OF A 
MILL OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 


GET THE BEST 


a = AND mon SAVE 
Stereopticongy and Meving Picture_Ma- Y a 
chines, Publie Exhibitions PAY BlG@ FAL WITH US ONCE AND ONEY. 
Small capitalrequired, Views and Films 5 
illustrating any subject. Catalogue free, 
Magic Lanterus for Home Amusements 


‘McAllister, 29 Misssute Noo ys bri. 


MATES FREELY FURNISHED 2 You Won? CHANGE: 
SPROUT, WALDRON & CO, 


Bh £22228 CATALOG NO 4) aiog No4) :MUNCY, Px 


johnc ah 4 An Ideal 
SKELETON 

WATCH Lassdé 
READY FOR. Christmas | 
DELIVERY 3 
OCTOBER Ist Gift 


WATCHES 


Accurate 


time at that. Ready for delivery October Ist. For sale by ali Jewelers. 
37 @ 39 Maiden Lane, New York | 


7 Snow Hill. London, England 


[ey SONPRETE, tee YOUR OWN ELECTRIC LIGHTS 
= moe Any size place, summer homes, launches, yachts, etc, 
la 7 Every detail included; very best material: practical. 

fz) 450: So simple no electrician required, Light All the Time, 


as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc, For our new 56-page 
Catalogue describing over too different outfits, address | 


ELECTRIC DEPARTMENT 
Hartford, Conn, 


— 


ay ha 


A Wonderful Help for Busy, Men 
Handier, mere useful than any meme. beek er ether 
card index, A fresh card cemes to the frent every 
day, in the elegant leather vest pecket case, which 


Meminde 
carries dates fer 2 er 4 weeks ahead. A brainsaver. 


The POCKET CARD SYSTEM 


No other device answers its purpose 
Today’s card always at the front. No leaves to turn, Any 
card is found instantly by itstab. Cards forthe year make 
a valuable card index for desk use. Every card is dated. 


Allhavecards for 12 mes, ahead. . smatr. LARGE 


Real Seal Case, Quar. Oak Tray. . $3.00 $4.00 
A Russia Case, Plain Oak Tray. 2.50 3.25° 
Cew Seal Case, Ash Tray 2.00' 2:75 


Sundays. 85¢, 50¢c. Dated cards, prs yr. 1.00 
FORGET NO MORE 


This automatic tickler helps you todo things at the right 


BOYUsAAT 
_. SQBV? AD S25 


“MS BG 


time. Saves time, money and worry. 
HELPS YOU To plan yeur werk, to work your plan, 
: to accoraplish more, te find memes. 


when wanted, to keep out of trouble. Order now and 
save express charges. Thousandsin use. Booklet free. 
HOWARD I.. WILSON, @8 State St., ROCHESTER, N. Y. 


Ne@VEMBER 5, 1904. 


Combines strength with simplicity. No 
automobile at double the money is so 
strongly constructed, so speedy on good 
roads, sodependableon bad, so capable in 
hill climbing asa Cadillac. Frictionisre- 
duced tothe minimum. The mechanical 
excellence of the Cadillac is without an 
equal for power, speed and safety. 


Write for booklet N which explains 
Cadillac models in detail, and gives 
address of nearby aj agency: where the 
cars may be seen and tried 


CADILLAC AUTOMOBILE CO., Detroit, Mich. 


Member Association of Licensed Automobile 
Manufacturers. 


School & Office! 
YF mh ell 


DICTIONARY |] 


N INTERNATIONAL. 


WEBSTER'S 


i Includes in the New Edition 


25,000 NEW WORDS, Etc. 


New Gazetteer of the World 
New Biographical Dictionary 
Edited by W. T. HARRIS, Ph.D., LL.D., 
United States Commissioner of Education. 
2380 Quarto Pages. 5000 Illustrations. 
New Plates. Rich Bindings. 

Also Webster's Collegiate Dictionary with 
1116 Pages. rqocIllustrations. Size: 7x10x254in. 


A Special Thin Paper Edition De Luxe 
Printed from the same plates asregularedition. Ithas 
limp covers and round corners. Size: 2: bY xBjgxliginches, 


FREE, “A Test in Pronunciation,” instructive 
and entertaining. Also illustrated pamphlets. 


G. & C. MERRIAM CO., 
Publishers, Springfield, Mass. 


: Poser WireRone 


MOST POWERFULL WIRE ROPE MADE 
BRODERICK& BASCOM ROPE CO. 


SMITH DR 


TYPEWRITER 


The Smith Premier Typewriter Co. 
Home Office and Factory, Syracuse, N. Y. 


bear noe at World’s Fair, St. Louis, Section 23, Palace 
of Liberal Arts 


JARAULEL CH! BESLYEG 


Pe Ccamesat ances age 
15 to 21 Clinton Street. 


mean freedom in breathing. Weigh 2 oz. 
and $1.00 postpaid for choicest patterns. 
THE C. A. EDGARTON MFG. CO., Box 810, Shirley, Mass. 


Any store 50c 


“LIGHTWEIGHT” PRESIDENT SUSPENDERS <*%:: 


